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SPECIFICATION 



Cyclic Amine Derivatives and Their Use as Drugs 

5 Field of the Invention 

This invention relates to novel cyclic amine derivatives. 
This invention also relates to chemokine receptor antagonists that may 
be effective as a therapeutic agent and/or preventive agent for diseases such 
as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis, 
10 nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, 
hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 
congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 
Kawasaki disease, and sepsis in which tissue infiltration of blood leukocytes, 
such as monocytes and lymphocytes, play a major role in the initiation, 
15 progression or maintenance of the disease. 

Description of related art 

Chemokines are a group of inflammatory/immunomodulatory polypeptide 
factors which have a molecular weight of 6-15 kD and are produced by a variety 
20 of cell types, such as macrophages, monocytes, eosinophils, neutrophils, 
fibroblasts, vascular endotherial cells, smooth muscle cells, and mast cells, 
at inflammatory sites. The chemokines can be classified into two major 
subfamilies, the CXC chemokines (or a-chemokines) and CC chemokines (or j>- 
chemokines) , by the common location of the four conserved cysteine residues and 
25 by the differences in the chromosomal locations of the genes encoding them. The 
first two cysteines of CXC chemokines are separated by one amino acid and those 
of CC chemokines are adjacent. For example IL-8 (abbreviation for interleukin-8) 
is a CXC chemokine, while the CC chemokines include MIP-lo/P (abbreviation for 
macrophage inflammatory protein-la/p) , MCP-1 (abbreviation for monocyte 
30 chemoattractant protein-1) , and RANTES (abbreviation for regulated upon 
activation, normal T-cell expressed and secreted) . There also exist chemokines 
which do not fall into either chemokine subfamily. They are lymphotactin, which 
has only two cysteines and defines the C chemokine, and fractalkine that has 
a chemokine-like domain in the mucin structure in which the first two cysteines 
35 are separated by three amino acids and hence defines CX,C chemokine. These 
chemokines promote chemotaxis, cell migration, increase the expression of 
cellular adhesion molecules such as integrins, and cellular adhesion, and are 

1 
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thought to be the protein factors intimately involved in the adhesion and 
infiltration of leukocytes into the pathogenic sites in such as inflammatory 
tissues (for references, see for example, Vaddi, K . , et al . , The Chemokine Facts 
Book, Academic Press, 1997; Chemoattractant Ligand and Their Receptors, Horuk, 
5 R. , Ed. , CRC Press, 1996; Ward, G.VJ. , et al. , Biochem. J. , 1998, 333, 457; Luster, 
A.D., New Engl. J. Med., 1998, 338, 436; Baggiolini, M. , Nature, 1998, 392, 565; 
Rollins, B.J., Blood, 1997, 90, 909; Alam, R. , J. Allergy Clin. Immunol., 1997, 
99, 273; Hancock, W.W., Am. J. Pathol., 1996, 148, 681; Taub, D.D., Cytokine 
& Growth Factor Rev., 1996, 7, 335; Strieter, R.M., et al . , J. Immunol., 1996, 
10 156, 3583; Furie, M.B., et al., Am. J. Pathol., 1995, 146, 1287; Schall, T.J., 
et al., Current Opinion in Immunology, 1994, 6, 865; Edginton, S.M., 
Biotechnology, 1993, 11, 676). 

For example, MIP-la causes a transient increase in intracellular calcium 
ion concentration levels and induces migration of T lymphocytes, B lymphocytes 
15 (see for example, Taub, D.D., et al., Science, 1993, 260, 355; Schall, T.J., 
et al., J. Exp. Med., 1993, 177, 1821), and eosinophiles (see for example, Rot, 
A., et al., J. Exp. Med., 1992, 176, 1489), chemotaxis of natural killer cells 
(see for example, Maghazachi, A. A., et al., J. Immunol., 1994, 153, 4969), 
expression of integrins (see for example, Vaddi, K., et al., J. Immunol., 1994, 
20 153, 4721), and osteoclast differentiation (see for example, Kukita, T., et al . , 
Lab. Invest., 1997, 76, 399) . MIP-la also enhances IgE and IgG4 production in 
B cells (see for example, Kimata, H . , et al . , J. Exp. Med., 1996, 183, 2397) 
and inhibits hematopoietic stem cell proliferation (see for example, Mayani, 
H., et al., Exp. Hematol., 1995, 23, 422; Keller, J.R., et al . , Blood, 1994, 
25 84, 2175; Eaves, C. J., et al . , Proc. Natl. Acad. Sci. USA, 1993, 90, 12015; Bodine, 
D.M., et al., Blood, 1991, 78, 914; Broxmeyer, H.E., et al., Blood, 1990, 76, 
1110) . 

With respect to the activity of MIP-la in vivo and its role in the 
pathogenesis of disease, it has been reported that it is a pyrogen in rabbits 

30 (see for example Davatelis, G., et al., Science, 1989, 243, 1066); that MIP-la 
injection into mouse foot pads results in an inflammatory reaction such as 
infiltration by neutrophils and mononuclear cells (see for example Alam, R. , 
et al., J. Immunol., 1994, 152, 1298); that MIP-la neutralizing antibody has 
an inhibitory effect or a therapeutic effect in animal models of granuloma (see 

35 for example Lukacs, N.W., et al . , J. Exp. Med., 1993, 177, 1551), asthma (see 
for example Lukacs, N.W., et al . , Eur. J. Immunol., 1995, 25, 245; Lukacs, N.W., 
et al. , J. Immunol . , 1997, 158, 4398) , multiple sclerosis (see for example Karpus, 
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W.J., et al., J. Immunol., 1995, 155, 5003; Karpus, W.J., et al., J. Leukoc. 
Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see for example Smith, 
R.E., et al., J . Immunol., 1994, 153, 4704; Smith, R.E., Biol. Signals, 1996, 
5, 223), acute lung injury (see for example Shanley, T.P., et al . , J. Immunol., 
5 1995, 154, 4793; Standiford, T.J., et al . , J. Immunol., 1995, 155, 1515), and 
rheumatoid arthritis (see for example Kasama, T. , etal., J.Clin. Invest., 1995, 
95, 2868) ; that coxsackie virus induced myocarditis and herpes stromal keratitis 
are inhibited in mice with a disrupted MlP-la gene (see for example Cook, D.N. 
et al., Science, 1995, 269, 1583; Tumpey, T.M., et al . , J. Virology, 1998, 72, 
10 3705); and that significant expression of MlP-la is observed in patients with 
chronic inflammatory diseases of lung (see for example Standiford, T.J., et 
al., J. Immunol., 1993, 151, 2852), hypersensitivity pneumonitis (see for example 
Denis, M. , Am. J. Respir. Crit. Care Med. , 1995, 151, 164), rheumatoid arthritis 
(see for example Koch, A. E., etal., J. Clin. Invest., 1994, 93, 921), infectious 
15 meningitis (see for example Lahrtz, F. , etal., J. Neuroimmunol . , 1998, 85, 33), 
and chronic inflammation of muscle (see for example Adams, E.M., et al . , Proc. 
Assoc. Am. Physicians, 1997, 109, 275) . These studies indicate that MlP-la is 
deeply involved in the local attraction of various subtypes of leukocytes and 
the initiation, progression and maintenance of resulting inflammatory response. 
20 MCP-1 (also known as MCAF (abbreviation for macrophage chemotactic and 

activating factor) or JE) is a CC chemokine produced by monocytes /macrophages, 
smooth muscle cells, fibroblasts, and vascular endothelial cells and causes cell 
migration and cell adhesion of monocytes (see for example Valente, A.J., et al., 
Biochemistry, 1988, 27, 4162; Matsushima, K. , et al . , J. Exp. Med., 1989, 169, 
25 1485; Yoshimura, T., et al., J ♦ Immunol., 1989, 142, 1956; Rollins, B.J., et 
al., Proc. Natl. Acad. Sci. USA, 1988, 85, 3738; Rollins, B.J., et al . , Blood, 
1991, 78, 1112; Jiang, Y . , et al . , J. Immunol., 1992, 148, 2423; Vaddi, K., et 
al., J. Immunol., 1994, 153, 4721), memory T lymphocytes (see for example Carr, 
M.W., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652), T lymphocytes (see 
30 for example Loetscher, P., et al., FASEB J., 1994, 8, 1055) and natural killer 
cells (see for example Loetscher, P., etal., J. Immunol., 1996, 156, 322 ; Allavena, 
P., et al., Eur. J. Immunol., 1994, 24, 3233), as well as mediating histamine 
release by basophils (see for example Alam, R. , et al., J. Clin. Invest., 1992, 
89, 723; Bischoff, S.C., et al., J. Exp. Med., 1992, 175, 1271; Kuna, P., et 
35 al., J. Exp. Med., 1992, 175, 489). 

In addition, high expression of MCP-1 has been reported in diseases where 
accumulation of monocyte/macrophage and/or T cells is thought to be important 

3 
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in the initiation or progression of diseases, such. as atherosclerosis (see for 
example Hayes, I.M., et al . , Arterioscler . Thromb. Vase. Biol., 1998, 18, 397; 
Takeya, M. . etal., Hum. Pathol., 1993, 24, 534 ; Yla-Herttuala, S., et al., Proc. 
Natl. Acad. Sci. USA, 1991, 88, 5252; Nelken, N.A., J. Clin. Invest., 1991, 88, 
5 1121), rheumatoid arthritis (see for example Koch, A. E ., et al ., J. Clin . Invest . , 

1992, 90, 772; Akahoshi, T . , et al., Arthritis Rheum., 1993, 36, 762; Robinson, 
E., et al., Clin. Exp. Immunol., 101, 398), nephritis (see for example Noris, 
M., et al., Lab. Invest., 1995, 73, 804; Wada, T., at al., Kidney Int., 1996, 
49, 761; Gesualdo, L . , et al . , Kidney Int., 1997, 51, 155), nephropathy (see 

10 for example Saitoh, A., et al., J. Clin. Lab. Anal., 1998, 12, 1; Yokoyama, H., 
et al., J. Leukoc. Biol., 1998, 63, 493), pulmonary fibrosis, pulmonary 
sarcoidosis (see for example Sugiyama, Y., et al., Internal Medicine, 1997, 36, 
856), asthma (see for example Karina, M. , et al., J. Invest. Allergol. Clin. 
Immunol., 1997, 7, 254; Stephene, T.H., Am. J. Respir. Crit. Care Med., 1997, 

15 156, 1377; Sousa, A.R., et al . , Am. J. Respir. Cell Mol . Biol., 1994, 10, 142), 
multiple sclerosis (see for example McManus, C, etal., J. Neuroimmunol . , 1998, 
86, 20), psoriasis (see for example Gillitzer, R. , etal., J. Invest. Dermatol., 

1993, 101, 127), inflammatory bowel disease (see for example Grimm, M.C., et 
al., J. Leukoc. Biol., 1996, 59, 804; Reinecker, H.C., etal., Gastroenterology, 

20 1995, 106, 40), myocarditis (see for example Seino, Y . , et al . , Cytokine, 1995, 
7, 301), endometriosis (see for example Jolicoeur, C, et al . , Am. J. Pathol., 
1998, 152, 125), intraperitoneal adhesion (see for example Zeyneloglu, H.B., 
et al., Human Reproduction, 1998, 13, 1194), congestive heart failure (see for 
example Aurust, P., et al . , Circulation, 1998, 97, 1136), chronic liver disease 

25 (see for example Marra, F. , et al . , Am. J. Pathol., 1998, 152, 423), viral 
meningitis (see for example Lahrtz, F. , etal., Eur. J. Immunol., 1997, 27, 2484), 
Kawasaki disease (see for example Wong, M. ; et al . , J. Rheumatol., 1997, 24,1179) 
and sepsis (see for example Salkowski, C.A. ; et al., Infect. Immun., 1998, 66, 
3569) . Furthermore, anti-MCP-1 antibody has been reported to show an inhibitory 

30 effect or a therapeutic effect in animal models of rheumatoid arthritis (see 
for example Schimmer, R.C., etal., J. Immunol., 1998, 160, 1466; Schrier, D.J., 
J. Leukoc. Biol., 1998, 63, 359; Ogata, H., et al . , J. Pathol., 1997, 182, 106), 
multiple sclerosis (see for example Karpus, W.J., etal., J. Leukoc. Biol., 1997, 
62, 681), nephritis (see for example Lloyd, CM., et al . , J. Exp. Med., 1997, 

35 185, 1371; Wada, T., et al . , FASEB J., 1996, 10, 1418), Asthma (see for example 
Gonzalo, J. -A., etal., J. Exp. Med., 1998, 188, 157; Lukacs, N.W., J. Immunol., 
1997, 158, 4398), atherosclerosis (see for example Guzman, L.A., et al., 

4 
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Circulation, 1993, 88 (suppl.), 1-371), delayed type hypersensitivity (see for 
example Rand, M.L., et al . , Am. J. Pathol., 1996, 148, 855), pulmonary 
hypertension (see for example Kimura, H., et al., Lab. Invest., 1998, 78, 571), 
and intraperitoneal adhesion (see for example Zeyneloglu, H.B., et al., Am. J. 
5 Obstet. Gynecol., 1998, 179, 438). A peptide antagonist of MCP-1, MCP-1(9- 
76), has been also reported to inhibit arthritis in the mouse model (see Gong, 
J.-H., J. Exp. Med., 1997, 186, 131), as well as studies in MCP-l-def icient mice 
have shown that MCP-1 is essential for monocyte recruitment in vivo (see Lu, 

B . , et al., J. Exp. Med., 1998, 187, 601; Gu, L., et al . , Moll. Cell, 1998, 2, 
10 275). 

These data indicate that chemokines such as MlP-la and MCP-1 attract 
monocytes and lymphocytes to disease sites and mediate their activation and thus 
are thought to be intimately involved in the initiation, progression and 
maintenance of diseases deeply involving monocytes and lymphocytes, such as 

15 atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis, 
nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, 
hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 
congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 
Kawasaki disease, and sepsis (see for example Rovin, B.H., et al . , Am. J. Kidney. 

20 Dis., 1998, 31, 1065; Lloyd, C, et al., Curr. Opin. Nephrol. Hypertens . , 1998, 
7, 281; Conti, P., et al . , Allergy and Asthma Proc, 1998, 19, 121; Ransohoff, 
R.M., et al., Trends Neurosci., 1998, 21, 154; MacDermott, R.P., et al . , 
Inflammatory Bowel Diseases, 1998, 4, 54). Therefore, drugs which inhibit the 
action of chemokines on target cells may be effective as a therapeutic and/or 

25 preventive drug in the diseases. 

Genes encoding receptors of specific chemokines have been cloned, and 
it is now known that these receptors are G protein-coupled seven-transmembrane 
receptors present on various leukocyte populations. So far, at least five CXC 
chemokine receptors (CXCR1-CXCR5) and eight CC chemokine receptors (CCR1-CCR8) 

30 have been identified. For example IL-8 is a ligand for CXCR1 and CXCR2, MlP-la 
is that for CCR1 and CCR5, and MCP-1 is that for CCR2A and CCR2B (for reference, 
see for example, Holmes, W.E., et al . , Science 1991, 253,- 1278-1280; Murphy P.M., 
etal., Science, 253, 1280-1283; Neote, K. etal., Cell, 1993, 72, 415-425; Charo, 
I.F., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 2752-2756; Yamagami, S., 

35 et al., Biochem. Biophys. Res. Commun . , 1994, 202, 1156-1162; Combadier, C, 
et al., The Journal of Biological Chemistry, 1995, 270, 16491-16494, Power, 

C. A., et al., J. Biol. Chem., 1995, 270, 19495-19500; Samson, M. , et al . , 

5 
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Biochemistry, 1996, 35, 3362-3367; Murphy, P.M., Annual Review of Immunology, 
1994, 12, 592-633) . It has been reported that lung inflammation and granuroma 
formation are suppressed in CCRl-def icient mice (see Gao, J.-L., etal., J. Exp. 
Med., 1997, 185, 1959; Gerard, C., et al . , J. Clin. Invest., 1997, 100, 2022), 
and that recruitment of macrophages and formation of atherosclerotic lesion 
decreased in CCR2-def icient mice (see Boring, L., et al., Nature, 1998, 394, 
894; Kuziel, W.A., etal., Proc. Natl . Acad. Sci . , USA, 1997, 94, 12053; Kurihara, 
T., et al., J. Exp. Med., 1997, 186, 1757; Boring, L., et al., J. Clin. Invest., 
1997, 100, 2552) . Therefore, compound which inhibit the binding of chemokines 
such as MlP-la and/or MCP-1 to these receptors, that is, chemokine receptor 
antagonist, may be useful as drugs which inhibit the action of chemokines such 
as MlP-la and/or MCP-1 on the target cells, but there are no drugs known to have 
such effects. 

The cyclic amine derivatives provided by the present invention is quite 
novel. Recently, it has been reported that the diphenylmethane derivatives 
(WC972432S; Hesselgesser , J., et al., J ■ Biol. Chem. , 1998, 273, 15687), 
piperidine derivatives ( JP9-249566) , imidazobenzodiazepine derivatives 
(JP9-249570), benzazocine derivatives ( JP9-2 55572 ) , tricyclic compounds with 
cyclic amino group (WO9804554), phenothiazine derivatives (Bright, C, etal., 
Bioorg. Med. Chem. Lett., 1998, 8, 771), pieprazine derivatives (WG9744329), 
benzimidazole derivatives (WO9806703) , distamycin analogues (Howard, O.M.Z., 
et al., J. Med. Chem., 1998, 41, 2184), bis-acridine derivatives (WO9830218), 
s P iro-substituted azacycles (WO9825604; WO9825605) , substituted aryl 
piperazines (W09825617), aminoquinoline derivatives (WQ9827815) , 3- 
arylpiperidine derivatives (WQ9831364 ), hexanoic amide derivatives (W09838167), 
and other small molecules (W09744329; WO9802151; WO9804554) have antagonistic 
activity of chemokine receptor, such as CXCR1, CXCR4 , CCR1, CCR2, CCR3, andCCR5. 
However, these compounds differ from the compound of the present invention. 

Summary of the Invention 

Therefore, it is an object of the present invention to provide small 
molecule compound which inhibits the binding of chemokines such as MlP-la and/or 
MCP-1 to their receptors on the target cells. 

It is another object of the present invention to establish a method to 
inhibit the binding to the receptors on the target cells and/or effects on target 
cells of chemokines such as MIP-la and/or MCP-1. 

It is an additional object of the present invention to propose a method 
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for the treatment of diseases for which the binding of chemokines such as MlP-la 
and/or MCP-1 to the receptor on the target cell is one of the causes. 

As a result of intensive studies, the present inventors discovered that 
a cyclic amine derivative having a arylalkyl group, its pharmaceutical^ 
acceptable C,-C 6 alkyl addition salt or its pharmaceutical^ acceptable acid 
addition salt has an excellent activity to inhibit the binding of chemokines 
such as MI P-la and/or MCP-1 and the like to the receptor of a target cell, which 
has led to the completion of this invention. 

That is, the present invention is a compound of the formula (I) below: 

/ (CH2)k \ 0 r4 

>-<GH 2 ) r N V-(CH 2 ) n -N-C-(CH 2 ) p -|-(CH 2 ) q -G-R 6 (I) 

R 2 W R3 R5 



, a pharmaceutical^ acceptable acid addition salt thereof or a pharmaceutical^ 
acceptable d-C 6 alkyl addition salt thereof (Invention 1), 

15 wherein R 1 is a phenyl group, a C 3 -C 3 cycloalkyl group, or an aromatic 

heterocyclic group having 1-3 heteroatoms selected from the group consisting 
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 
ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the. 

20 group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof, to form a condensed ring, and the phenyl group, Cj-C, 
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a d-C 6 alkyl group, a C ; -C 3 

25 cycloalkyl group, a C 3 -C 6 alkenyl group, a d-C f alkoxy group, a C 5 -C 6 alkylthio 
group, a C 5 -C 5 alkylene group, a C 2 -C 4 alkylenoxy group, a C,-C; alkylenedioxy 
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a 
benzyloxy group, a benzoylamino group, a C : -C, alkanoyl group, a C,-C : 
alkoxycarbonyl group, a C : -C- alkanoyloxy group, a C : -C, alkanoylamino group, 

30 a C 2 -C ? W-alkylcarbamoyl group, a C«-C ; . W-cycloalkylcarbamoyl group, a d-C f 
alkylsulfonyl group, a Cj-C, (alkoxycarbonyl ) methyl group, a N-phenylcarbamoyl 
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1- 
pyrrolidinylcarbonyl group, a divalent group represented by. the formula: - 
NH(C=O)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino 
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group, a mono(d-d alkyl) amino group, or a di (d~d alkyl) amino group, wherein 
the substituent for the phenyl group, d"d cycloalkyi group, aromatic 
heterocyclic group, or condensed ring is optionally substituted with one or more 
of a halogen atom, a hydroxy group, an amino group, a trif luoromethyl group, 
5 a d~d alkyl group, or a Ci-C 6 alkoxy group; 

R : is a hydrogen atom, a d~d alkyl group, a C : -C 7 alkoxycarbonyl group, 
a hydroxy group, or a phenyl group, in which the d"d alkyl or phenyl group may 
be substituted with one or more of a halogen atom, a hydroxy group, a Cj-C 6 alkyl 
group, or a d"d alkoxy group, and when j = 0, R 2 is not a hydroxy group; 
10 j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents 0 or 1; 

R : is a hydrogen atom or a d"d alkyl group optionally substituted with 

15 one or two phenyl groups each of which may be substituted with one or more of 
a halogen atom, a hydroxy group, a d~d alkyl group, or a d~d alkoxy group; 

R^ and R* are the same or different from each other and are a hydrogen 
atom, a hydroxy group, a phenyl group, or a C,-C € alkyl group, in which the C r C 6 
alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy 

20 group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, a mercapto 
group, a guanidino group, a C,-C 2 cycloalkyi group, a d~d alkoxy group, a d"d 
alkylthio group, a phenyl group optionally substituted with one or more of a 
halogen atom, a hydroxy group, a d~d alkyl group, a d~d alkoxy group, or a 
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 

25 a C— C- alkanoyl group, a d~C- alkoxycarbonyl group, a C : -d alkanoyloxy group, 
a d-C- alkanoylamino group, a d~C- N-alkylcarbamoyl group, a d~d alkylsulf onyl 
group, an amino group, a mono (d-d alkyl) amino group, a di(d"d alkyl) amino 
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 

30 combination thereof and optionally condensed with benzene ring, or R" and R' k taken 
together form a 3 to 6 membered cyclic hydrocarbon; 
p represents 0 or 1; 
q represents 0 or 1; 

G is a group represented by -CO-, -SO : -, -C0-0-, -NR : -CO-, -C0-NR-, 
35 -NH-CO-NH-, -NH-CS-NH-, -NR-S0 : -, -SO : -NR-, -NH-CO-0-, or -O-C0-NH-, wherein 
R" is a hydrogen atom or a C.-d alkyl group, or R : taken together with R : represents 
d-d alkylene group; 
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R* is a phenyl group, a C : -C r cycloalkyl group, a C : -C 6 cycloalkenyl group, 
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, 
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 
5 group may be condensed with a benzene ring or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 
ring, and the phenyl group, C,-C s cycloalkyl group, C 3 -C 3 cycloalkenyl group, 
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted 

10 with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group, 
a trifluoromethyl 'group, a d-Cc alkyl group, a C 3 -C 6 cycloalkyl group, a C : - 
d alkenyl group, a d"d alkoxy group, a C 5 -C s cycloalkyloxy group, a d-C 6 
alkylthio group, a d"d alkylenedioxy group, a phenyl group, a phenoxy group, 

15 a phenylamino group, a benzyl group, a benzoyl group, a phenylsulf inyl group, 
a phenylsulfonyl group, a 3-phenylureido group, a C : -C ? alkanoyl group, a C : -C- 
alkoxycarbonyl group, a C z -C- t alkanoyloxy group, a C : -C- alkanoylamino group, 
a C 2 -C, N-alkylcarbamoyl group, a d-C 6 alkylsulf onyl group, a phenylcarbamoyl 
group, a JV, N-di (C,-C 6 alkyl ) sulfamoyl group, an amino group, a mono(d-C 6 

20 alkyl) amino group, a di(d-Cs alkyl) amino group, a benzylamino group, a C 2 -C 7 
(alkoxycarbonyl) amino group, a d"d ( alkylsulf onyl ) amino group, or a bis(d"d 
alkylsulf onyl) amino group, wherein the substituent for the phenyl group, C : -C v 
cycloalkyl group, C : ,-C s cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring is optionally substituted with one or more of a halogen 

25 atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 
a d-Cs alkyl group, a d"d alkoxy group, a d-d alkylthio group, a mono(d-d 
alkyl) amino group, or a di(d"d alkyl) amino group. 

Also the present invention is a method of inhibiting the binding of a 
30 chemokine to the receptor of a target cell and/or its action on a target cell 
using a pharmaceutical preparation containing a therapeutically effective amount 
of a compound represented by the above formula ( I ) , a pharmaceutical^ acceptable 
acid addition salt thereof, or a pharmaceutical^ acceptable C,-d alkyl addition 
salt thereof (Invention 2) . 



35 



Here, the compound represented by the above formula (I) have activities 
to inhibit the binding of chemokines such as MIP-lu and/or MCP-1 and the like 
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to the receptor of a target cell and activities to inhibit physiological 
activities of cells caused by chemokines such as MIP-lu and/or MCP-1 and the 
like. 

5 Description of the Preferred Embodiments 

(1) On Invention 1 

In the above formula (I), R 1 is a phenyl group, a C 3 -C 3 cycloalkyl group, 
or an aromatic heterocyclic group having 1-3 heteroatoms selected from the group 

10 consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination 
thereof, in which the phenyl or aromatic heterocyclic group may be condensed 
with a benzene ring or an aromatic heterocyclic group having 1-3 heteroatoms 
selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen 
atom, or a combination thereof, to form a condensed ring, and the phenyl group, 

15 C 3 -C 8 cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a C,-C € alkyl group, a C 3 -C 8 
cycloalkyl group, a C 2 -C 6 alkenyl group, a d-C c alkoxy group, a d-C ( alkylthio 
group, a C s -C 5 alkylene group, a C,-C« alkylenoxy group, a C,-C ; . alkylenedioxy 

20 group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, 
a benzyloxy group, a benzoylamino group, a C : -C- alkanoyl group, a C 2 -C : 
alkoxycarbonyl group, a C : -C- alkanoyloxy group, a C : -C, alkanoylamino group, 
a C : -C; N-alkylcarbamoyl group, a C<-Cc N-cycloalkylcarbamoyl group, a 0,-0, 
alkylsulfonyl group, a C : ,-C, (alkoxycarbonyl)methyl group, a N-phenylcarbamoyl 

25 group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1- 
pyrrolidinylcarbonyl group, a divalent group represented by the formula: - 
NH(C=0)0-, a divalent group represented by the formula: -NH<C=S)0-, an amino 
group, a mono(C r Cc alkyDamino group, or a di(C|-C« alkyl) amino group. 

30 The w C : .-C e cycloalkyl group" for R* means a cyclic alkyl group such as 

a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl 
group, specifically including a cyclopropyl, cyclopentyl, and cyclohexyl group. 

The "aromatic heterocyclic group having 1-3 heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
35 combination thereof" for R : is specifically, for example, thienyl, furyl, 
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl , 
pyridyl, pyrimidinyl, triazinyl, triazolyl, oxadiazolyl (furazanyl) , 
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thiadiazolyl group and the like, preferably including a thienyl, furyl, pyrrolyl, 
isoxazolyl, and pyridyl group. 

The "condensed ring" for R l means a ring obtained by the condensation 
with a benzene ring or an aromatic heterocyclic group having 1-3 heteroatoms 
selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen 
atom of a phenyl group or an aromatic heterocyclic group having 1-3 heteroatoms 
selected from the group consisting of an oxygen atom, a sulfur atom and/or a 
nitrogen atom, at any possible sites, suitably and specifically for example, 
naphthyl, indolyl, benzof uranyl , benzothienyl , quinolyl, benzimidazolyl , 
benzoxazolyl, benzotriazolyl , benzoxadiazolyl {benzof urazanyl ) , and ben- 
zothiadiazolyl group. 

Among them, a phenyl group and an isoxazolyl group can be listed as a 
preferred specific example for R 1 . 

The "halogen atom" as a substituent for the phenyl group, C 3 -Cc cycloalkyl 
group, aromatic heterocyclic group, or condensed ring in R 1 includes a fluorine 
atom, chlorine atom, bromine atom, and iodine atom, suitably including a fluorine 
atom, chlorine atom, and bromine atom. 

The "Ci-C 6 alkyl group" as a substituent for R 1 means a Ci-C e straight-chain 
or a branched alkyl group such as a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 
isopentyl, neopentyl, tert-pentyl, isohexyl, 2-methylpentyl , 1-ethylbutyl 
group, and the like, suitably specifically including a methyl, ethyl, propyl, 
and isopropyl group. 

The "C -C 8 cycloalkyl group" as a substituent for R ! is the same as defined 
for the aforementioned U C : -C= cycloalkyl group" for R\ where the same examples 
can be given for the preferred specific examples. 

The alkenyl group" as a substituent for R 3 means a C : -C, : 

straight-chain or a branched alkenyl group such as a vinyl, allyl, 1-propenyl, 

2- butenyl, 3-butenyl, 2-methyl-l-propenyl , 4-pentenyl, 5-hexenyl, 4-methyl- 

3- pentenyl group, and the like, suitably specifically including a vinyl and 
2-raethyl-l-propenyl group. 

The XX C!-C 6 alkoxy group" as a substituent for R : means group consisting 
of the aforementioned d-C* alkyl group and oxy group, specifically, for example, 
a methoxy and ethoxy group. 

The *Ci-C e alkylthio group" as a substituent for R* means group consisting 
of the aforementioned C r Ci alkyl group and thio group, specifically, for example, 
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a methyl thio and ethylthio group. 

The "C-.-Cc alkylene group" as a substituent for R 1 means the C : .-C«, divalent 
alkylene group such as a trimethylene, tetramethylene, pentamethylene, and 
1-methyltrimethylene group, specifically, for example, a trimethylene and a 

5 tetramethylene group. 

The "C--C 4 alkylenoxy group" as a substituent for R 1 means group consisting 
of the aforementioned C 2 -C< divalent alkylene group and oxy group such as a 
ethylenoxy (-CH 2 CH 2 0- ) , trimethylenoxy ( -CH 2 CH : CH 2 0- ) , tetramethylenoxy (- 
CH,CHnCH 2 CH : 0-) , and 1, 1-dimethylethylenoxy (-CH 2 C (CH 3 ) 2 0- ) group, specifically, 
10 for example, a ethylenoxy and trimethylenoxy group. 

The "Cj-Cv alkylenedioxy group" as a substituent for R 1 means group 
consisting of Cj-C, divalent alkylene group and two oxy groups such as a 
methylenedioxy (-OCH 2 0-), ethylenedioxy { -OCH 2 CH 2 0- ) , trimethylenedioxy (- 
OCH 2 CH->CH 2 0-, and propylenedioxy ( -OCH.CH (CH 3 ) O- ) group, specifically, for 
15 example, -a methylenedioxy and ethylenedioxy group. 

The "C 2 -C 7 alkanoyl group" as a substituent for R 1 means C 2 -C 7 
straight-chain or branched alkanoyl group such as an acetyl, propanoyl, butanoyl, 
pentanoyl, hexanoyl, heptanoyl, isobutyryl, 3-methylbutanoyl , 2-methylbutanoyl , 
pivaloyl, 4-methylpentanoyl, 3, 3-dimethylbutanoyl, 5-methylhexanoyl group, and 
20 the like, where the preferred and specific example includes an acetyl group. 

The "C-C, alkoxycarbonyl group" as a substituent for R 1 means group 
consisting of the aforementioned d.-C, alkoxy group and carbonyl group, preferably 
and specifically for example, a methoxycarbonyl and ethoxycarbonyl group. 

The alkanoyloxy group" as a substituent for R 1 means group 

25 consisting of the aforementioned C 2 -C- alkanoyl group and oxy group, specifically, 
for example, an acetyloxy group. 

The "C 2 -Ci alkanoylamino group" as a substituent for R l means group 
consisting of the aforementioned C 2 -C- alkanoyl group and amino group, 
specifically, for example, an acetylamino group. 
30 The "c.-C- JV-alkylcarbamoyl group" as a substituent for R 1 means group 

consisting of the aforementioned C.-C^ alkyl group and carbamoyl group, 
specifically, for example, a JV-methylcarbamoyl and JV-ethylcarbamoyl group. 

The xv C,-Cc. iV-cycloalkylcarbamoyl group" as a substituent for R 1 means group 
consisting of the aforementioned C--C: cycloalkyl group and carbamoyl group, 
35 specifically, for example, a N-cyclopentyl carbamoyl and JV-cyclohexylcarbamoyl 
group. 

The "C x -C,, alkylsulfonyl group" as a substituent for R' means group 
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consisting of the aforementioned C^C* alkyl group and sulfonyl group, preferably 
and specifically, for example, a methylsulf onyl group. 

Tne "c 3 -C 0 (alkoxycarbonyl) methyl group" as a substituent for R 1 means 
group consisting of the aforementioned C : -C-, alkoxycarbonyl group and methyl group, 
5 preferably and specifically for example, a (methoxycarbonyl ) methyl and 
(ethoxycarbonyl) methyl group. 

The "monofCi-C* alkyl) amino group" as a substituent for R 1 means amino 
group substituted with one of the aforementioned Ci~C 6 alkyl group, preferably 
and specifically, for example, a methylamino and ethyl amino group. 
10 Tri e "di(C!-C 6 alkyl) amino group" as a substituent for R 1 means amino group 

substituted with the same or different two Ci-C 6 alkyl group aforementioned, 
preferably and specifically, for example, a dimethylamino, diethylamino, and 
N-ethyl-N-methylamino group. 

15 Among them, a halogen atom, a hydroxy group, a C^C* alkyl group, a C : -C £ 

alkenyl group, a C,-C 6 alkoxy group, a C,-C 4 alkylthio group, a C 2 -C A alkylenoxy 
group, a methylenedioxy group, a W-phenylcarbamoyl group, an amino group, a 
mono(C,-C 4 alkyl) amino group, and a di (C,-C 6 alkyl) amino group can be listed as 
a preferred specific example for substituent for the phenyl group, C 3 -C 3 

20 cycloalkyl group, aromatic heterocyclic group, or condensed ring in R 1 . 

Furthermore above substituent for the phenyl group, C ; -C ? cycloalkyl group, 
aromatic heterocyclic group, or condensed ring in R 1 are optionally substituted 
with one or more of a halogen atom, a hydroxy group, an amino group, a 
25 trifluoromethyl group, a d-C fl alkyl group, or a C,-C fi alkoxy group. The halogen 
atom, Ci-C* alkyl group, and C 2 -C fi alkoxy group are the same as defined for the 
aforementioned substituents for the phenyl group, C,-Cc cycloalkyl group, 
aromatic heterocyclic group, or condensed ring in R 1 , and the same examples can 
be listed as preferred specific examples. 

30 

In the above formula (I), R : represents a hydrogen atom, a C.-C* alkyl 
group, a C : -C- alkoxycarbonyl group, a hydroxy group, or a phenyl group, in which 
the C,-C 5 alkyl or phenyl group may be substituted with one or more of a halogen 
atom, a hydroxy group, a C,-C< alkyl group, or a C,-C< alkoxy group, and when 
35 j = 0, R : is not a hydroxy group. 

The Ci-Cs alkyl group and C : -C- alkoxycarbonyl group for R- are the same 
as defined for the aforementioned substituent for the phenyl group, C-C, 
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cycloalkyl group, aromatic heterocyclic group, or condensed ring in R 1 , and the 
same examples can be listed as preferred specific examples. 

The halogen atom, C^C* alkyl group, and C a -C 6 alkoxy group as substituents 
for the C x -C 6 alkyl or phenyl group in R : are the same as defined for the 
5 aforementioned substituent for the phenyl group, C : -C^ cycloalkyl group, aromatic 
heterocyclic group, or condensed ring in R 1 , and the same examples can be listed 
as preferred specific examples. 

Among them, a hydrogen atom is a preferred specific example for R~ . 

10 In the above formula (I), j represents an integer of 0-2. It is 

particularly preferred for j to be 0. 

In the above formula (I) , k represents an integer of 0-2 and m represents 
an integer of 2-4. It is preferred to use a 2-substi tuted pyrrolidine in which 
15 k is 0 and m is 3, a 3-substituted pyrrolidine in which k is 1 and m is 2, a 

3- substituted piperidine in which k is 1 and m is 3, a 4-substituted piperidine 
in which k is 2 and m is 2, or 3-substituted hexahydroazepine in which k is 1 
and m is 4 . 

n in the above formula (I) represents 0 or 1. 
20 Especially, 3-amidopyrrolidines in which k is 1, m is 2, and n is 0 and 

4- (amidomethyl) piperidines in which k is 2 , m is 2, and n is 1 can be listed 
as a particularly preferred example. 

R ; in the above formula (I) represents a hydrogen atom or a C^-Ce alkyl 
25 group optionally substituted with one or two phenyl groups each of which may 
be substituted with one or more of a halogen atom, a hydroxy group, a Cj-C, 3 alkyl 
group, or a C } -C; alkoxy group. 

The C!-C 6 alkyl group for R : is the same as defined for the aforementioned 
substituents for the phenyl group, C-C* cycloalkyl group, aromatic heterocyclic 
30 group, or condensed ring in R : , specifically, for example, a methyl, ethyl and 
propyl group. 

The halogen atom, Ci-C, : alkyl group, and C x -C^ alkoxy group as substituents 
for the phenyl group, which is a substituent for Cj-Cc alkyl group in R~, are 
the same as defined for the aforementioned substituents for the phenyl group, 
35 C : -Co cycloalkyl group, aromatic heterocyclic group, or condensed ring in R 1 , 
and the same examples can be listed as preferred specific examples. 

Among them, a hydrogen atom is a preferred specific example for R* . 
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In the above formula (I), R 4 and R" are the same or different from each 
other and are a hydrogen atom, a hydroxy group, a phenyl group, or a Cj-C, alkyl 
group, in which the d"C* alkyl group is optionally substituted with one or more 
5 of a halogen atom, a hydroxy group, a cyano group, a nitro group, a carboxy group, 
a carbamoyl group, a mercapto group, a guanidino group, a d"d cycloalkyl group, 
a Ci-C fi alkoxy group, a d~d alkylthio group, a phenyl group optionally substituted 
with one or more of a halogen atom, a hydroxy group, a d~d alkyl group, a C^C* 
alkoxy group, or a benzyloxy group, a phenoxy group, a benzyloxy group, a 
10 benzyloxycarbonyl group, a C,-C, alkanoyl group, a C--C-. alkoxycarbonyl group, 
a C 2 -Ct alkanoyloxy group, a C : -C 7 alkanoylamino group, a C : -C ? JV-alkylcarbamoyl 
group, a d~d alkylsulfonyl group, an amino group, a mono <d"d alkyl ) amino group, 
a di(Ci-C 6 alkyl) amino group, or an aromatic heterocyclic group having 1-3 of 
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 
15 a nitrogen atom, or a combination thereof and optionally condensed with benzene 
ring, or R 4 and K* taken together form a 3 to 6 membered cyclic hydrocarbon. 

The Ci-C 6 alkyl group for R 4 and R" is the same as defined for the 
aforementioned substituent for the phenyl group, C 3 -C 3 cycloalkyl group, aromatic 
heterocyclic group, or condensed ring in R : , and the same examples can be listed 
20 as preferred specific examples. 

The halogen atom, C l -C« alkoxy group, d~d alkylthio group, C : -C- alkanoyl 
group, C--C- alkoxycarbonyl group, C : -C : alkanoyloxy group, C-C- alkanoylamino 
group, d"d N-alkylcarbamoyl group, d"C* alkylsulf onyl group, mono(C,-C 6 
alkyl) amino group, and di(d~d alkyl) amino group as a substituent for the d"d 
25 alkyl group in R« and R 5 are the same as defined for the aforementioned substituent 
for the phenyl group, C,-C* cycloalkyl group, aromatic heterocyclic group, or 
condensed ring in R 1 , and the same examples can be listed as preferred specific 
examples . 

The C 3 -Co cycloalkyl group and aromatic heterocyclic group having 1-3 
30 heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 
a nitrogen atom, or a combination thereof as substituent for the d"d alkyl group 
in R 4 and R" are the same as defined for the aforementioned group for R\ and 
the same examples can be listed as preferred specific examples. 

The halogen atom, d-d alkyl group, and d"d alkoxy group for the 
35 substituent for the phenyl group which is substituent for the d~d alkyl group 
in R 4 and R ! are the same as defined for the aforementioned substituent for the 
phenyl group, C-d cycloalkyl group, aromatic heterocyclic group, or condensed 
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ring in R 1 , and the same examples can be listed as preferred specific examples. 

The "3 to 6 membered cyclic hydrocarbon" consisting of R\ R" , and the 
adjacent carbon atom includes a cyclopropane, cyclobutane, cyclopentane , and 
cyclohexane . 

Among them, a hydrogen atom and a Cj-C* alkyl group can be listed as a 
preferred specific example for R* and R s . 

In the above formula (I), p represents 0 or 1, and q represents 0 or 1. 
It is particularly preferred for both p and q to be 0. 



In the above formula (I), G is a group represented by -CO-, -SO,-, - 
CO-0-, -NR'-CO-, -CO-NR'-, -NH-CO-NH-, -NH-CS-NH-, -NR'-SO : -, -S0 2 -NR 7 -, -NH- 
CO-0-, or -0-CO-NH-, wherein R 7 is a hydrogen atom or a Ci-C 5 alkyl group, or 
R 7 taken together with R* represents a C 2 -C 5 alkylene group. 

15 In the above formula, -CO- means a carbonyl group, -SO ; - means a sulfonyl 

group, and -CS- means a thiocarbonyl group. Preferred G group is specifically, 
for example, those represented by the formula -NR'-CO- and -NH-CO-NH- . 

The Ci-C 6 alkyl group for R' are the same as defined for the aforementioned 
substituent for the phenyl group, C : .-C s cycloalkyl group, aromatic heterocyclic 

20 group, or condensed ring in R ! , and the same examples can be listed as preferred 
specific examples. 

The W C«-C 5 alkylene group" consisting of R" and R' means C.-C*. straight-chain 
or branched alkylene group such as a methylene, ethylene, propylene, trimethylene, 
tetramethylene, 1-methyltrimethylene, pentamethylene group, and the like, 

25 suitably and specifically including a ethylene, trimethylene and tetramethylene 
group. 

A hydrogen atom is a preferred specific example for R . 



In the above formula (I), R 6 is a phenyl group, a C : ,-C s cycloalkyl group, 
a C : -Co cycloalkenyl group, a benzyl group, or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, in which the phenyl, 
benzyl, or aromatic heterocyclic group may be condensed with a benzene ring or 
an aromatic heterocyclic group having 1-3 heteroatoms selected from the group 
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination 
thereof, to forma condensed ring, and the phenyl group, C ; -C, cycloalkyl group, 
C;-Cc cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed 
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ring may be substituted with one or more of a halogen atom, a hydroxy group, 
a mercapto group, a cyano group, a nitro group, a thiocyanato group, a carboxy 
group, a carbamoyl group, a trif luoromethyl group, a d-C* alkyl group, a d~d 
cycloalkyl group, a C : -C 6 alkenyl group, a Cr-C fi alkoxy group, a Cy-C 8 cycloalkyloxy 

; 5 group, a d~C b alkylthio group, a d~d alkylenedioxy group, a phenyl group, a 

phenoxy group, a phenylamino group, a benzyl group, a benzoyl group, a 
phenylsulfinyl group, a phenylsulf onyl group, a 3-phenylureido group, a C 2 - 

! C 7 alkanoyl group, a C : -Ct alkoxycarbonyl group, a C z -C- t alkanoyloxy group, a C 2 -C-, 

alkanoylamino group, a C : -C : N-alkylcarbamoyl group, a C,-C 6 alkylsulf onyl group, 
10 a phenylcarbamoyl group, a JV, JV-di (d"d alkyl ) sulfamoyl group, an amino group, 
a mono(d~C 6 alkyl) amino group, a di (d~d alkyl) amino group, a benzylamino group, 
a C 2 -d (alkoxycarbonyl) amino group, a d"C 6 (alkylsulf onyl ) amino group, or a 
bis(d"C 6 alkylsulfonyl) amino group. 

15 Tne C-,-C 3 cycloalkyl group, aromatic heterocyclic group having 1-3 

heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 
a nitrogen atom, or a combination thereof, and the condensed ring for R* are 
the same as defined for the aforementioned R 1 , and the same examples can be listed 
as preferred specific examples. 

20 The "C;>-C 3 cycloalkenyl group" for R c means a cyclic alkenyl group such 

as a cyclobutenyl, cyclopentenyl , cyclohexenyl, cycloheptenyl , and cyclooctenyl 
group, specifically including a 1-cyclopentenyl and 1-cyclohexenyl group. 

Among them, a phenyl group, a furyl group, and a thienyl group can be 
listed as a preferred specific example for R*. 

25 

The halogen atom, d"d alkyl group, C : -C 6 alkenyl group, Cj-C* alkoxy group, 
d-C 6 alkylthio group, Ci-C; alkylenedioxy group, C z -C-, alkanoyl group, C : -C- 
alkoxycarbonyl group, C : -C, alkanoyloxy group, C : -C, alkanoylamino group, C : - 
C, JV-alkylcarbamoyl group, Ci-C 6 alkylsulfonyl group, mono(C 1 -C 6 alkyl) amino 
30 group, and di (d-d alkyl) amino group as a substituent for the phenyl group, d~d 
cycloalkyl group, C-Co cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring in are the same as defined for the aforementioned 
substituent for the phenyl group, d~d cycloalkyl group, aromatic heterocyclic 
group, or condensed ring in R : , and the same examples can be listed as preferred 

35 specific examples. 

The C,-C> cycloalkyl group as a substituent for R*' is the same as defined 
for the aforementioned C -d cycloalkyl group for R l , where the same examples 
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can be given for the preferred specific examples,. 

The M C : -C £ cycloalkyloxy group" as a substituent for R° means group 
consisting of the aforementioned C : -C ? cycloalkyl group and oxy group, 
specifically, for example, a cyclopropyloxy, cyclopentyloxy, and cyclohexyloxy 
5 group. 

The N-di (Cj-C^ alkyl ) sul f amoyl group" as a substituent for R 6 means 
sulfamoyl group substituted with the same or different two C x -C 6 alkyl group 
aforementioned, preferably and specifically, for example, a N, N- 
dimethylsulf amoyl, N, N-diethylsulf amoyl , and itf-ethyl-iV-methylsulf amoyl group. 
10 The XX C»-C ? (alkoxycarbonyl) amino group" as a substituent for R* means group 

consisting of the aforementioned Co-C-; alkoxycarbonyl group and amino group, 
specifically, for example, a (methoxycarbonyl ) amino and (ethoxycarbonyl ) amino 
group. 

The "C^-C* (alkylsulfonyl) amino" group as a substituent for R* means group 
15 consisting of the aforementioned Ci-C 6 alkylsulfonyl group and amino group, 
specifically, for example, a (methylsulf onyl) amino group. 

The w bis{C!-C 6 alkylsulfonyl) amino" group as a substituent for R b means 
amino group substituted with the same or different two C y -C 6 alkylsulfonyl group 
aforementioned, preferably and specifically, for example, a 
20 bis (methylsulf onyl) amino group. 

Among them, a halogen atom, a mercapto group, a nitro group, a thiocyanato 
group, a trif luoromethyl group, a C 2 -C € alkyl group, a Cj-C; alkoxy group, a phenyl 
group, a phenylsulfonyl group, a C : -C, alkanoylamino group, or an amino group 
can be listed as preferred specific example for substituent for the phenyl group, 
25 C3-C3 cycloalkyl group, C.-C, cycloalkenyl group, benzyl group, aromatic 
heterocyclic group, or condensed ring in R b . 

Furthermore above substituents for the phenyl group, C^-Cg cycloalkyl 
group, C,-C 8 cycloalkenyl group, benzyl group, aromatic heterocyclic group, or 
30 condensed ring in R' : are optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trif luoromethyl group, 
a Ci-C € alkyl group, a Ci-C* alkoxy group, a Ci-C. alkyl thio group, a monolCi-C,; 
alkyl) amino group, or a di (Cj-C* alkyl) amino group. 

The halogen atom, C x -C; alkyl group, d-C € alkoxy group, a d-C- alkylthio 
35 group, monolC-C, alkyDamino group, and di(C r C; alkyl)amino group are the same 
as defined for the aforementioned substituents for the phenyl group, C ; -Cr 
cycloalkyl group, aromatic heterocyclic group, or condensed ring in R\ and the 
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same 



examples can be listed as preferred specific examples. 



(2) On Invention 2 

The compound represented by the formula (I) above, a pharmaceutical^ 

5 acceptable acid addition salt thereof or a pharmaceutical^ acceptable C : -C 6 alkyl 
addition salt can be used to prepare a chemokine receptor antagonist preparation 
of the present invention by formulating the therapeutically effected amount and 
a carrier and/or diluent into a pharmaceutical composition. Thus, the cyclic 
amine derivatives shown by the above formula (I) , a pharmaceutical^ acceptable 

10 acid addition salt thereof or a pharmaceutical^ acceptable C,-C s alkyl addition 
salt can be administered orally or by parenterally, for example, intravenously, 
subcutaneously, intramuscularly, percutaneously or intrarectally . 

The oral administration can be accomplished in the form of tablets, pills, 
15 granules, powder, solution, suspension, capsules, etc. 

The tablets for example can be prepared using a vehicle such as lactose, 
starch and crystallized cellulose; binder such as carboxymethylcellulose, 
methylcellulose, and polyvinylpyrrolidone; disintegrator such as sodium 
20 alginate, sodium bicarbonate and sodium lauryl sulfate, etc. 

Pills, powder and granule preparations can be prepared by a standard 
method using the vehicles mentioned above. Solution or suspension can be 
prepared by a standard method using glycerin ester such as tricaprylin and 
25 triacetin or alcohols such as ethanol . Capsules can be made by charging granules, 
powder or solution in gelatin, etc. 

Subcutaneous, intramuscular or intravenous preparations can be prepared 
as an injection using aqueous or nonaqueous solution. Aqueous solution for 
30 example may include isotonic sodium chloride solution. Nonaqueous solutions 
may include for example, propyleneglycol, polyethyleneglycol , olive oil, ethyl 
oleate, etc., and optionally, one can add antiseptics and stabilizers. For 
injection, one can be sterilized by filtration through a bacterial filter or 
combination of disinfectant. 



35 



Percutaneous administration may be in the form of an ointment or cream, 
and ointment can be prepared in the standard manner using fatty oils such as 
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castor oil and olive oil, or Vaseline, while creams can be made using fatty oils 
or emulsifying agent such as diethyleneglycol and sorbitan esters of fatty acid. 

For intrarectal administration, one can use standard suppositories using 
5 gelatin soft capsules, etc. 

The cyclic amine derivatives of the present invention, a pharmaceutical^ 
acceptable acid addition salt thereof or a pharmaceutical^ acceptable d-C 6 alkyl 
addition salt is administered at a dose that varies depending on the type of 
10 disease, route of administration, age and sex of patient, and severity of disease, 
but is likely to be 1-500 mg/day in an average adult. 

(3) Matter common throughout Invention 1 and Invention 2 

Preferred specific examples for the cyclic amine compound in the above 
15 formula (I) include compound having each substituent as shown in the following 
Tables 1.1-1.201. 

In the Tables . 1.1-1.201, "chirality" means configuration of the 
asymmetric carbon atom on the cyclic amine. "R" shows that the asymmetric carbon 
atom has a R configuration, "S" shows that the asymmetric carbon atom has a S 
20 configuration, and "-"means racemate or that the compound do not have a asymmetric 
carbon atom on the nitrogen containing ring. 

[ Table 1.1 - Table 1.201 ] 
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Compd. 
No. 




k 


m 


n 


chirality 


' R 3 


~ (ChU)ri— fCHo)^G-R 6 
R 5 


12 


CI— i ^-CH,- 


1 


2 


0 


s 


H 


9 , 0CH 3 
-CHv-N-C-VV 

0CH 3 


13 


CI-(^-CH 2 - 


1 


2 


0 


S 


H 


0 , CF 3 

H \=/ 


14 


CI-^^CHa- 


1 


2 


0 


S 


H 


0 CH 3 
-CH 2 -N-C-^J 


1 5 




1 




U 


o 
o 


H 


^ Jf ^ 

-CH 2 -ttC-^J^-CI 


i b 


Ch-^~^-CH 2 - 


1 


o 
c. 


n 
U 


c 
o 


II 

H 


- CH 2 - N* C-H^J" OC H 3 


17 


\ / * 


1 


2 


0 


s 


H 


~CH 2 -^C-f\ 

2 H \=K 

CI 


18 


Ol ^ V-/I i 2 


1 


2 


0 


s 


H 


0 , CN 
_ C h 2 -» C -Q 


19 


Ch- C/-CH 2 - 


1 


2 


0 


s 


H 


-CH 2 -M-C-i^J--U 


20 


CI-Q-CH 2 - 


1 


2 


0 


s 


H 


0 F )_< CF3 

_CH 2 -rg. C HQ 


21 


Ch-^^-CH 2 - 


1 


2 


0 


s 


H 


-CH 2 -N-C-^-CF 3 
F 


22 


CI-^}-CH 2 - 


1 


2 


0 


s 


H 


0 F> 
-CH 2 -N-C-Q 

F 
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C ° N ^ pd ' p^>"( CH 2)r k m n chirality R 3 -(CH^fCH^G-R 6 



34 


Ch-(^}-CH 2 - 


1 


2 


0 


R 


H 


o och 3 

-CH 2 -NfC-<Q 


35 


Ci-Q-CHj- 


1 


2 


0 


R 


H 


O / OCH 3 

- CH 2 - N- C-fy- OC H 3 
H ^ ' 


36 


Ci-Q-CHa- 


1 


2 


0 


R 


H 


-CH 2 -»C-Q 

0CH3 


37 


CI-(~}-CH 2 - 


1 


2 


0 


R 


H 


9 r-i* 

H 


38 


Ch-^~)-CH 2 - 


1 


2 


0 


R 


H 


-CH 2 -l*C-<f> 
H \=J 


39 


CI-Q-CH 2 - 


1 


2 


0 


R 


H 


-CH 2 -N-C-^^-CI 


40 


Ct-^~)-CH 2 - 


1 


2 


0 


R 


H 


- CH 2 - N- C-^^-OCH 3 


41 


Ct-Q-CH 2 - 


1 


2 


0 


R 


H 


0 P 
-CH 2 -N-C-Q 

CI 


42 


CI-(3"CH 2 - 


1 


2 


0 


R 


H 


0 , CN 
-CH 2 -N-C-<Q 


43 


C(-(^-CH 2 - 


1 


2 


0 


R 


H 


9 r<°^ 

• -CH 2 -N-C-<^_y-0 


44 


CI-^)-CH 2 - 


1 


2 


0 


R 


H 


-CH 2 -fjC-^-CF 3 
F 
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Table 1.8 

C °No Pd ' R a^" (CH2)r k m n chira,it y R 3 ~(CH 2 )p^-(CH 2 )q-G-R 6 

Q F 

78 CI-^^-CH 2 - 1 2 0 R H -ch 2 -n-c-^>-f 

F 

79 ci-^>-CH 2 - 1 2 0 R h -CH 2 -n-c-^-cf 3 

F 3 C 



80 Ch-4>-CH 2 - 1 2 0 R H 



88 Ci-^]}"CH 2 - 1 2 0 S 



o P 

F 3 C 



81 O-Q-CV 1 2 0 R H _ CH2 .^^^ CH3 

82 ci-Qkch 2 - 12 0 - -ch 3 _ CHr -N_L(^ 3 

— o N ° 2 

83 Ch^>-CH 2 - 1 2 0 R H -ch 2 -N-0 



A w 

p 



84 Ci-^-CH 2 - 1 2 0 R H _ CH2 _n_J-^^_ N o 2 



85 CI-Q-CHj- 1 2 0 - H _ (CH2)2 -n.?_^ 



o 

86 a\J-w 2 - 1 2 0 H _ (CHz)2 _n_£_0_ 



o 

N0 2 



<j> / CF 3 

87 CI-{^}-CH 2 - 1 2 0 S H -(CH 2 ) 2 -N-C-£3 



H \=( 

CF 3 

-(CH 2 ) 2 -N-C-^3 
F 3 C 
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Table 1.9 

C °No Pd R^ (Ch2)r k m n chiralit y R3 _ (CH 2 )p^-(CH2)q-G-R 6 

— o Br 

89 Ch^)-CH 2 - 1 2 0 S H ^^-{j 

90 Cl-Q-CH 2 - 1 2 0 S H _ (CH2)2 _^?^ 



_ 0 CI 

91 ci-h(>ch 2 - 1 2 0 S H _ (CH2)2 _^_^_ 



CI 

CI 



92 cmQ-ch 2 - 1 2 0 S H -(PHrfrN-t/^ 



och 3 

H W) 



93 Ch-Q-CH 2 - 12 0S H -(CH^-JC-^- 



OCH 3 



O 

OCH3 



94 ci _^_ C h 2 - 12 0S H -(CH 2 ) a -N-C-T^ 



,OCH 3 



H \==( 

OCH3 



95 CmT>CH 2 - 12 0S H .mK-J-fl 



CF 3 



(CH 2 ) 2 - h w 



96 cm(>ch 2 - 12 0S H _ (CH2)2 _^hK 



p 

CI 



97 CI-^-CH 2 - 12 0S H -(CH 2 ) 2 -N-C-Q- 



u 

98 CI-Q-CH 2 - 12 0S H _ (C h 2)2 .m.c-Q-OCH 3 



0 Cl 



99 Ch-(^}-CH 2 - 12 0S H -(CH 2 ) 2 -N-C-^ 



CI 
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Table 1.10 



C °NT d r2^ (CH2) ~ k m n chiralit y R3 ~(CH 2 )pT7(CH 2 ) r G-R £ 



100 C 



104 C 



105 c 



o CN 



K> CH *- 1 2 ° S H "(CH 2)2 -^C-M 

H — 



101 0-\J-CH 2 - 1 2 0 S H -(CHafc-N-C-Q-O 



102 c^(>CH 2 - 1 2 0 S h -(ch 2)2 -k^-M 



R CF 3 

hi ~ 

o 



103 ci-Qhch 2 - 1 2 0 S h -(ch 2 , 2 -n-c-Qk 



F 

CF-. 



i-^)-ch 2 - 1 2 0 S h -(Ch 2 ) 2 -n-c-^3 



F 

Cr 3 



_ O / 

l-^^-CH 2 - 1 2 0 S H -(CH,) 2 -rrC-Q» 



F 

OCf 



106 cmQkch 2 - 1 2 0 S h -<ch 2 ) 2 -^6-£J 

o CF 

107 CmQhch 2 - 1 2 0 S H -(CH 2)2 -n-C-M- 

H ^ — 



,CF 3 
F 



108 cmQ-ch 2 - 1 2 0 S h -(CH 2)2 -^c-Q 



109 ci-^}-ch 2 - 1 2 0 S H -(CH 2): -^C-M 



0 ? N 

NO- 



110 CI— (3"~ CH 2~ 1 2 0 S H -(CH 2 ) 3 -N-C 
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Table 1.1 1 



Compd. R V(CH 2 ) f 
No. FT 



k m n chirality R 3 



:-d6 



'(CH 2 )pt-(CH 2 )q-G-R 
R 5 



111 Ch-< )-CH 2 - 12 0 R 



H 



i ( 

-(CH 2 ) 2 -N-C-^ 

CF 3 



112 ci-{~)~ CH 2" 12 0 R 



H 



-(CH 2 ) 2 



P 3 C 



113 ci-(~}-ch 2 - 12 0 R 



H 



-(CH 2 ) 2 



0 r-<' 



114 C 



f-Q-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C- w 



115 ci-Q" CH 2" 12 0 R 



H 



-(CH 2 ) 2 



O P 
-$" C -\J- Ci 



116 Cf-^)-CH 2 - 12 0 R 



H 



-(CHda-N-C- w 



OCH 3 



117 Ci-(~}-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 - 



0 



PCH 3 
OCH 3 



118 c 



^-^-ch 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-/~S 



OCH 3 



H \=< 

OCH 3 



119 Ch-{^)-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 



0 r-f 



CF 3 



120 C 



m(^-ch 2 - 12 0 R 



H 



-(CH 2 ) 2 



0 P H > 



121 Ct-<Q- 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 - 



CI 
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Table 1.12 

Co N ^P d - j^>-(CH 2 ) r k m n chirality R 3 ~(CH 2 )p^(CH 2 )q-G-R 6 

o 

122 Ct-(_}-CH 2 - 1 2 0 R H _ (CH2)2 .n.^_^h. OC h3 

o P 

123 o-£)-ch 2 - 1 2 0 R H -(ch 2 ) 2 -n-c-Q 



124 ci-( )-CH 2 - 1 2 0 R H 



H \==< 
CI 



CN 

-(CHa),- 



0 W C 



125 Cr~< >CH 2 - 1 2 0 R H - {C H 2 ) 2 -M-?-/%-0 



o 



126 CI-hQ-oV 1 2 0 R H .(ch^.^^hK 



\CF 3 

H -11 

o 



127 Ch-Q"CH 2 - 1 2 0 R H -(CH 2 ) 2 -M- C hQ-CF 3 

F 

O , CF 3 

128 Ch-^~)-CH 2 - 1 2 0 R H -(CH 2 ) 2 -nhchQ 

F 

O 

129 CI-(])-CH 2 - 1 2 0 R H ~(CH 2 ) 2 -N-C-0 

F 

,OCF 3 

H 



130 CI-^Och 2 - 1 2 0 R H . (CH2)r ^/l 



131 CMQ-CH 2 - 1 2 0 R H -(CHA-N-C-O- 



CF 3 
F 



H 



132 CmQhch 2 - 1 2 0 R H "(CH 2 ) 2 -M-CHp 

0 2 N 
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Table 1.13 



Compd. R S-(CH 2 )r 
No. 9^ 1 



k m n chirality R 3 



"(CH 2 )p?-(CH 2 )^G-R 6 
R 5 



133 ci-Ci-CHr 12 0 R 



H 



-(CH 2 ) 2 



O , NO * 



134 Ci-O-CHa- 12 0 R 



H 



-(CH 2 ) 2 -N-C-Q-N0 2 



135 CI-\>-CH 2 - 12 0 R 



■(CHjJa-N-C-O 
Br 



136 ch-(>-ch 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-CH^> 
F 



137 o-(^-CH 2 - 12 0 R 



H 



■(CHaJa-N-C-^J 
CI 



138 Cr-H^}-CH 2 - 12 0 R 



H 



? C M CI 

-(CH 2 )j-N-C-Q 



139 CK Vch,- 12 0 R 



H 



~(CH 2 ) 



ci 



140 Ch-i>-CH 2 - 12 0 R 



H 



-(CH 2 )2-N-C-Q 
H 3 C 



141 C\-\)~CH 2 - 12 0 R 



H 



H 3 CO 
O 



-(CH 2 ) 2 -ljC 




HjCO 



142 O-i >-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 



143 Ci-(_>-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-^-Br 
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Compd. R S-( C H 2 ) r 
No. FT ' 



k m n chirality R 3 ~(CH 2 )pf-(CH 2 fc-G-R 6 



144 O-t /Vch 2 - 12 0 R 



H 



u 



145 Ch ~(3"~ CH:r 12 0 R 



H 



- (CH 2 ) 2 - N- CH^^~ C F 3 



146 CI-4 >CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -^CH^-CH 3 



147 C\-\ yCH 2 - 12 0 R 



H 



-(CH 2 ) 2 - N- C-^^K CH 2 CH 3 



148 Ch(^ 



ch 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-Q-CN 



149 CH-Q- 



ch 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-\ > 
H 1 



150 chhQ-ch 2 - 12 0 R 



H 



-(CH 2 ) 2 -£C-^V-^ 




151 CK >-CH 2 - 12 0 R 



H 



o r 

-(CHajj-N-C-Q 
F 



152 ChhQ- 



CH 2 - 12 0 R 



H 



-(CH 2 ) 2 



0 W 



153 CH-Qhch 2 - 12 0 R 

154 CmQhch 2 - 12 0 R 



H 



H 



-(CH 2 ) 2 -N-C-« 
F 

F 

u 

-(CH 2 ) 2 - 
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Compd. R V(CH 2 ) r 
No. Ft ' 



k m n chirality R 3 



R 5 



-(CH 2 )p-f-(CH 2 )q-G-R 6 



155 Ci-^}-CH 2 - 12 0 R 



H 



- (CH 2 ) 2 - N- C-^^~ OC H 3 
H 3 CO 



156 CI-^^-CHj- 12 0 R 



H 



-(CH 2 ) 2 -N-C-^3-OCF 3 



157 Ch\ >-CH 2 - 12 0 R 



H 



F 3 CO 



158 ChH^^-CH 2 - 12 0 R 



H 



-(CH 2 ) 2 -N-C-^^- C0 2 CH 3 



159 o-^~)-ch 2 - 12 0 R 



160 ch\>-ch 2 - 12 0 R 



161 ci-(>-ch 2 - 12 0 R 



162 CI-4>-ch 2 - 12 0 R 



163 Ct-^^-CH 2 - 12 0 R 



164 Ch-\ >CH 2 - 12 0 R 



165 Ct-^^-CH 2 - 12 0 R 



H 



H 



H 



H 



H 



H 



-(CH 2 ) 2 -N-C-^-F 
F 3 C 



-(CH 2 ) 2 - 



H >=/ 
F 3 C 



? F v-< F 

-(CH 2 ) 2 -N-C-0 
F 



-(CH 2 ) 2 -N-C-^-F 
F 



-(CH 2 ) 2 -N-C-^3-CF 3 
F 3 C 

o F> 



"(CH 2 ) 2 - 



H >=/ 
F 3 C 

CH, 



"(CH 2 ) 2 



-nk3- 



CH 3 
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Table 1.16 



Compd. Rl \^ (C H 2 ) r 
No. Ft ' 



k m n chirality R 3 



-(CH 2 feT7( 



-06 



-(CH 2 )p-H(CH 2 )q-G-R 
R 5 



166 Ci 



.^Q-CH 2 - 



167 ch-^~)-CH 2 - 

168 ch-^-CH 2 - 

169 ci-Qhch 2 - 



1 70 CH-i>-CH 2 - 



171 CK\J)-CH 2 



1 72 Ch\ >-ch 2 - 



173 CH-^}-CH 2 - 



174 Cl 



mQ-CH 2 - 



175 CK >-CH 2 



176 ci-\ >-ch 2 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



CF 3 

CH 3 



(S) 9/-( 

CH 3 
CH 3 

(S) P /-< 

-^c-hQ-ci 

CH 3 

CH 3 F 
(S) t? 

-f H -ir c "w ci 

CH 3 

CH 3 
(S) i? _W 
CH 3 



(fl) 9W 

-CH-N-C-h^J> 
CH 3 



(fl) 9 

CH 3 

Cl 

-CH-(vhC-f x ) 
CH 3 
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Table 1.17 



Compd. R V(CH 2 )i 
No. 1 



~ k m n chirality R 3 



-(CH 2 )J-(CH 2 )q-G-R 6 
R 5 



177 a-\J-CH 2 - 12 0 R 



178 ci 



CH 2 - 12 0 R 



179 ci-<>-CH 2 - 12 0 R 



180 ci-<>-ch 2 - 12 0 R 



181 ci 



ch 2 - 12 0 R 



182 Ci ~i)~ CH 2- 12 0 R 



183 C\-{_)-CH 2 - 12 0 R 



184 ci-hQ>-CH 2 - 12 0 R 

185 ci-Qhch 2 - 12 0 R 



186 



CH 2 - 12 0 R 



187 Ci 



l-Q-CH,- 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



w 9 

-CH-.N-C- 
I H 
CH 3 



H \=( 
F 



CH 3 



CH 3 
CH 3 



CI 



-CH-NHC-f J 
I H W 

CH 3 

9H 3 O / CF3 

I H \=/ 
CH 3 

CH 3 

CH 3 O / Cl 
I H \=/ 



CH 3 

CH 3 O / Cl 
-CH-I^C-fVci 

CH 3 

CH 3 O / CF3 

t H \=/ 
CH 3 > 

CH 3 O 
-CH-^C-/\ci 

CH 3 
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Table 1.1 8 



No. 


R2 >-(CH 2 ) r 


k m 


n 


chirality 


R 3 


? 4 

(CH 2 )pt-(CH2^-G -R° 
R 5 


188 


Ch l_f 2 






R 
n 


u 
n 


CH 3 


i oy 


\-CHo- 


1 2 


0 


R 


H 


CH 0 / N ° 2 

—QH-N-C— f V 
1 H \==/ 
CH 3 


1 on 


or \j 2 


1 2 


0 


R 


H 


(fl> ? J-f' 
-CH-N-C-( ) 


191 


Ch-^^-CH 2 - 


1 «i 


n 
u 


n 


u 
n 


^ Br 

(«) 9 w 

-CH-IVr-C-f > 


192 


/ — =\ 

CH-^y-CH 2 - 


1 2 


0 


R 


H 


All A | // >\ 


1 

1 90 


Ch— ^ >-CH 2 - 


1 2 


0 


R 


H 


CI 

(*> P W 
-cH-i^c-/Va 


194 


c,_ 0~ cH2 " 


1 d 


U 


n 


u 
n 


-CH-N-C-f > 
CH,-fj F 


i y t> 




1 2 


0 


R 


H 


(«) ff /-v_ 

-CH-N-C-^_^-CI 


i yo 




1 2 


0 


R 


H 


S 


197 


cm Q-ch 2 - 


1 2 


0 


R 


H 


CH 2 -fJ 














CF 3 

(S) P W 


198 


cmQ-ch 2 - 


1 2 


0 


R 


H 
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Table 1.1 9 



Compd. R ^(CH 2 )- k m n chirality R 3 



No. R 



-(CH^CCH^G-R 6 



199 c 



ch 2 - 



200 ch-Q-ch 2 - 



201 c 



CH, 



202 ch-Q-ch 2 - 



203 ci 



204 c 



205 C 



206 0 



207 Ci 



208 C 



-O 



CH, 



CH 2 - 



CH 2 - 



CH 2 - 



CH 2 - 



CH 2 



209 CI 



ihQ^ch 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



(5) PW 
CI 

(s> P W 

CH 2 -^jl 



CF, 



(S) P j-C 
CH 2 -fj F 
(S) P 

-QH-N-C-f VCI 

CHrfj 

— CH-N-C— K y 



CH* 



NO, 



(S) P # 

CF 3 

-CH-N-C-f N ) 

(CH 2 ) 2 -^CH 3 
O 

Br 

O 



O 



CI 



CI 



«Xj)2-|- CH 3 

o 
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Compd. R V(CH 2 ) r 
No. Pr 1 



R 5 



k m n chirality R 3 -(CH 2 fe-j— (CH 2 fc-G-R 6 



ci-^^-ch 2 - 12 0 R 



210 



211 Ci-\>-CH 2 - 12 0 R 



212 CK\ >- CH 2- 12 0 R 



213 cy-i >-ch 2 - 12 0 R 



H 



H 



H 



H 



O 

(CH 2 ) 2 -J-CH 3 
O 

(CH 2 ) 2 -^-CH 3 
O 



NO, 



(0^ 2 ) 2 -^CH3 

o 



214 Cl-<)-CH 2 - 1 2 0 



H 



-(CH 2 ) 3 -C-^ 



215 ci-( }-ch 2 - 1 2 0 



H 



-(CH 2 )3-C^^-OCH 3 



216 cy-i)-CH 2 - 1 2 0 



217 ci-( >CH 2 - 1 2 0 



218 c^> 



CH 2 - 1 2 0 



H -(CH 2 ) 3 -C-/jl 



H 



H 



S 

O / 
(CH 2 ) 2 -C-Q 

H 3 CO 



,OCH 3 



-(CH 2 ) 2 -0~< V-CH 3 
H,C 



219 ci-Q-CH 2 - 1 2 0 



H 



0 W F 



-(CH 2 ) 2 -C-^ }-OCH 



220 



CI-{~)~ CH2 " 1 2 0 



H 



-(CH 2 ) 2 -C-^^-CH 3 
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Table 1.21 


HnmnH •* \ \ 

P o/~ CH 2)j 

No. FT 


k 


m 


n chirality 


R 


R 4 

— /pu v— J — (CM ^ — R 6 
R 5 


221 c *\_ / c 2 


i 
i 


2 

Urn 


0 


H 


-/pu \ - p— \ 
l^"2/2 ^ \ / 


/=\ 

222 CHyf-CH 2 - 


i 


O 

c- 


n 


H 


(UH 2 ) 2 ° \_ = / °' 


223 Ch \_/ CH2 




O 

c 


n 


H 


0 

— //^u \ - \— /"vr*u \ pi-l 
-(CH 2 ) 2 c ^v / muH 2 ) 3 OH) 


224 Ci-\_/-CH 2 - 


1 


2 


0 


H 


-CH 2 -S^J-CH 3 
0 


/=\ 

225 Cr-^_/-CH 2 - 


1 


o 


n 
u 


u 
ri 


-(CH 2 ) 3 -c-N-^_y 


226 Cf— 


i 
1 


o 




H 


o P CH > 

-(CH 2 ) 3 -C-N-(3 


227 Ch-\_/-CH 2 - 


1 


2 


0 


H 


-(CH 2 ) 3 -c-n-^_J> 


228 Ch-^J-CH 2 - 


1 




U 


u 
n 


? /=v 

/«» 1 \ /"X Ik 1 / \ f^f* (_J 

-(CH 2 )3-C-^-^jHOCH 3 




1 


2 


0 


H 


CH 3 0 
-CH 2 -C-CH,-C'N-\ 
CH 3 H 


230 Ch-Q-CH 2 - 


1 


2 


0 


H 


-CH 2 ^CH 2 -C-N-^^F 


231 Cf-^-CH 2 - 


1 


2 


0 


H 


-(CH 2 ) 3 -C-N-^-C-CH 3 
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Table 1.2 2 



Compd. ">-(CH 2 ) r k m n chirality R 3 
No. R 2/ 



1CH 2 )p|-(CH 2 )q-G-R 
R 5 



- Q 6 



232 ci-(J-ch 2 - 1 2 0 



H -(CH 2 ) 3 -C-N-(__) 



233 C 



mQ-ch 2 - 



1 2 0 



H 



-(CH 2 ) 3 -C 



•C-NCH 2 ^) 



234 C\-\J-CH 2 - 1 2 0 



H 



•(CH 2 ) 3 -C-N-^ 



235 c *-£}~ 



CH 2 - 1 2 0 



H -CHa-CH-CH^C-N-CHj-^-CI 



CH 3 



236 Ci-{~}-CH 2 - 1 2 0 



H 



-CH 2 -N-S-f> 

H oX N ^ 

CH 3 



237 a-\ )-CH 2 - 1 2 0 



238 Ct-0-CH 2 - 1 2 0 



H 



H 



- CH 2 - N-C-O CH 2 -^~^> 



o 

-CH-O-C- 
CH 3 



239 



CH 2 - 12 0 S 



H 



9 

-CH 2 -N-0 



240 



^-CH 2 - 



12 0 S 



H 



-CH S -N-C-(J 



241 /-Vov 1 2 0 S 



242 CM f>cH r 1205 




H 



H 



-CH 2 -NhC-Q 



-CH 
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Table 1.2 3 



Compd. R V(CH 2 )- k m n chirality R 3 -(CH 2 )$-> 



No. R 



-d6 



(CH 2 )p-{-(CH 2 )q-G-R 
R 5 



243 



244 



245 



246 



247 



248 



249 



250 



252 



Q-CH 2 - 
C1 



PH 3 
CH 2 - 






CH 2 - 



CH 2 - 



CH 2 - 



H 3 D 




CH 2 - 



F 3 C 

o- 



H- 




CH 2 - 



>-CH 2 - 



251 F-i>" CH 2- 



h 3 cohQ- 



CH 2 - 



253 h 3 c-Qhch 2 - 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C-nf x > 



H 



-CH2-N-C-^_> 

-CH 2 -N-C-^J 
~ CH 2-[t C ~0 

-CH^C-Q 
-CH 2 -hhC-{J 



A3 
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Table 1.24 



Compd. 
No. 


V(CH 2 )r k 


m 


n 


chirality 


R 3 


~(CH 2 )p?-(CH 2 )q-G-R 6 
R 


254 


/=C 2 1 

CM (J-CH 2 - 


p 


o 


s 


H 


-CH 2 -M-C-^ 




0 2 N 

^Jhch 2 - 


2 


0 


S 


H 




4L.OO 


O^N— £ V- CHo- 1 


2 


0 


s 


H 


ch 2 N-c-^y 


257 


^ CFa 


2 


0 


s 


H 


— CHo-N-C—f X > 
2 H \=/ 


OCT O 

258 


co 2 ch 2 ch 3 


2 


0 


s 


H 


^ CF) 

-CHs-NJ-C-^^ 


259 


I >-CH— i 

V_/ r 1 

CH 3 




A 

u 


c 
o 


u 
n 


-CH^N-C-^J 


260 


^-CH 2 - 1 




n 


e 
o 


n 


-CH r N-C-^J 


261 


F 3 C -0~ CH2 ~ 1 


2 


0 


s 


H 


-CH 2 -N-C-( ) 


262 


(_^CH 2 - 


2 


0 


s 


H 


-CH 2 N-C-^/ 


263 


^>CH 2 - 1 


2 


0 


s 


H 


-CHj-N-C-^J 


264 




2 


0 


s 


H 


-CHj-N-0-(_) 
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Table 1.2 5 



Compd. R V(CH 2 ) r 
No. fr 



k m n chirality R 3 



"(CH 2 )X(CH 2 )^G-R 6 
R 5 



266 



267 



273 



274 



265 Br-i >-CH 2 - 





>-CH 2 - 

,OCH 3 
CH 2 - 



O 

268 HjC-c-n-C y<*r 



269 H 3 C-f-(~}-CH 2 - 
o 



H 3 CO z 




270 



271 ^__>-CHr 
F 




272 HO-4 >-CH 2 - 




CH 2 - 



CH 2 - 



275 NO 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



p __/ CF3 
-CH 2 -M-C-0> 

-CH 2 -NhC-HQ 
-CH 2 -N-C-{J> 

M CF3 

-CH 2 -N-C-^J 
-CHa-M-C-^J 
-CH 2 -M-C-^J> 
-CH 2 -N-C-^J 

-ch 2 -n-c-^J> 



-CH 



P -M CF3 
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Table 1.26 



Compd. R '^( CH2 ) r k m n chirality R 3 ~(CH 2 )^- 
No. Fr d5 



- D 6 



(CH 2 ) r H(CH 2 ) T G-R 
R 5 



276 



283 



284 



f-(~£ch 2 - 



277 fy\j-^- 



278 h 3 co 2 c-1 i-CHi 



279 P 3 CO-^)-CH 2 - 



F 3 cq 

280 ^_ CH2 _ 



281 H0 2 O 



:-Q-CH 2 - 



282 (H 3 c) 3 c- 



;-Q-CH 2 - 



PH 3 
CH 3 



CH 2 - 



285 0~ CHr 



286 



4>"CH 2 - 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 S 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -M-C- 



-CH,-fJ-C-CJ 
-CHi-N-O-Q 

-CHr{j-o-(_> 



-CH 2 -N-C 



-CH 2 



tfkf 



-ch 2 -n-c-hQ 

-CH^N-C-^J 

vf 3 

-CH 2 -N{-C-Q 
-CH 2 -NHC-Q 
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Table 1.2 7 



Compd. Rl ^( C H 2 ) r k m n chirality R 3 
No. 



■(CH 2 )p|-(CH 2 ) r G-R 6 

D 3 



287 



12 0 R 



H 



9rF 
-CH 2 -N-C-(J 



288 



289 



290 



G~~\ /JHCH 2 - 
.Cl 




-CH 2 - 
Cl 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



-CH 2 -N-C-Y~^ 



H 



- CH *-!f c "w 



-CH, 



291 




CHjr 



12 0 R 



H 



292 



CH 2 - 



12 0 R 



H 



-ch 2 -^chQ 




293 ch _0- C h 2 - 1 2 0 R 



H 



? 

-CH 2 -N-C- 



294 H3 >=\ ... 12 0 R 



o 



CH 2 - 



H 



-CH 2 -^C-(J 



295 F3 >\ 1 2 0 R 



CH 2 - 



H 



-CH 2 -NhC-(J 



296 



CH 2 - 



12 0 R 



H 



Vf 3 



297 F 



CH 2 - 12 0 R 



H 
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Table 1.2 8 



Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )i(CH 2 )^G-R 6 
No. R ° 5 



R 5 



300 



301 



303 



304 



305 



306 



307 



308 



H 3 CO-^_y-CH 2 - 1 


o 
c 


U 


R 

n 


u 
n 


-CHj-N-C-Q 


/=\ „„ < 

H 3 C -\J- CH 2- 1 


2 


0 


n 


i i 
H 


-CHrfHC-Q 


M° 2 1 


2 


V 


D 

n 


M 

n 


-CH 2 -«-C-(_) 


0 2 N 

<Q-CH 2 - 1 


2 


0 


H 


H 


-CHi-N-C-Q 


0„ NJ— ^ V" *CHo~ 1 


2 


0 


R 


H 


ch 2 N-o-^y 


/=f 3 1 






R 


H 


-CH^N-C-^ 


/ V-CH — h 
C0 2 CH 2 CH 3 


2 


0 


D 
n 


u 
n 


-CH 2 -N-C -^J 


0^9"" 1 

CH 3 


o 
t— 


o 


R 


H 


^ CFS 

-CH^N-C-^/ 


yycH 2 - 1 


2 


0 


R 


H 


9 / CF3 

-ch 2 -n-chQ 


F 3 C -0" CHr 


I 2 


0 


R 


H 


-CH 2 -N-C-Q 


Br 


1 2 


0 


R 


H 
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Table 1.2 9 



Compd. R S-(CH 2 )r k m n chirality ' R 3 
No. R 



"(CH 2 )p^-(CH 2 )^G-R 6 



309 



310 



312 



313 



^CH 2 - 




311 Bp-\ >-Ch 2 - 




CH 2 - 



,OCH 3 
>-CH 2 - 



314 KjC-c-[J-(^}-ch2- 



315 h 2 C-|-^j^W2- 
o 



H 3 C0 2 C 
31 6 L ^-CH 2 - 



317 



318 HO-\ >-CH 2 - 





/-CH 2 - 
F 



.CN 



319 




CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



-CHrfj-c-C) 

-CH r N-C-(J 
-CM^N-C-Q 
-CH 2 -N-C-^J 

-CHrfj-c-^ 

-CH 2 -N{-C-^J 
-CH^N-C-Q 

-CHf-N-C-CJ 
-C H2 -M-C-(J> 

-CH 2 -N-C-^} 



H 



-CH 
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Table 1.3 0 



Compd. R V(CH 2 ) r 
No. Pk 1 



k m n chirality R 3 



"(CH 2 ) F T7( 



-n6 



-(CH 2 )pt-(CH 2 )q-G-R 
R 5 



320 



322 



329 



V_/- CH2_ 



321 no 



>hQ--CH 2 - 



F -{~£- CH *- 



323 <><><»*- 



324 h 3 co 2 c-(^-ch 2 - 



325 f 3 co-^~)-CH 2 - 



Q_CH 2 - 



326 



327 H0 2 C-\ >-CH 2 - 



328 (H 3 C) 3 c-\ /)-Oii 



PH 3 
CH 3 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




0^3 



-CH 2 -N-C-^ 

- CH2 "{f c "W 
-ch 2 -n-chQ 

P -/T 3 



p 



-CH 2 -N-C- 



.CP.i 



"CH*-N-0- W 



MT 3 



-CH 2 -N-G 



-CH 2 -N-C-^J 



330 Ci-(>-ch 2 - 0 3 1 



H -CH 2 -N-C-Q> 
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Table 1.31 



Compd. R S-(CH 2 ) r k m n chirality R : 
No. R 



~(CH 2 )p?-(CH 2 ) r G-R 6 
Fr 



331 Ci-\>-CH 2 - 0 3 1 



332 Ci-\)-CH 2 - 0 3 1 



333 Ct-4>CH 2 - 0 3 1 



H 



H 



H 



CH 3 



" CH2 T C " w 



•CH 3 



•irK}- 



,OCH 3 

OCH 3 
OCH3 



-CH 2 



334 ci-( >-CH 2 - 0 3 1 



H -CH 2 -N-C-^^-CH 3 



335 Ch-(>-CH 2 - 0 3 1 



H 



o , N0 ' 
-ch 2 -^chQ 



336 ci-O-CHa- 0 3 1 



337 c»-0- CH 2- 0 3 1 



338 CK )-CH 2 - 0 3 1 



339 CK\ /-CH 



0 3 1 R 



340 Ch-{~>-CH 2 - 0 3 1 S 



H 



H 



H 



H 



-CH 2 -N-C-£5 

-CH 2 -N-E-Q 
H 3 C 

-CH 2 -N-C-^^ 
CH 3 

O 

-ch 2 -n-chQ 



-CH 



0 F> 
r^6 



341 Ch-{>-CH 2 - 0 3 1 



H 



-(CH 2 ) 2 - 
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Table 1.3 2 



Compd. Rl >(CH 2 )r k m n chirality R 3 ~(CH 2 )^-(CH 2 )^G-R e 
No. r5 



342 c\-\)-ch 2 - 0 3 1 



H 



? H 3 9 /-\ 



343 d-O-CHa- 0 3 1 



344 Ci 



CH 2 - 0 3 1 



H 



H 



o 

-CH-N-C-// 
I H \=/ 



-CH-f 
I » 
CH(CH 3 ) 2 

0 



| H \=/ 
CH 2 CH(CH 3 ) 2 



345 CJ-0- CH 2" 0 3 1 



H 



-(CH 2 ) 3 



r'c-Q 



346 Ct-Q" CH 2" 0 3 1 



H 



0 / 



-(CH 2 ) 2 -C-f VOCH 3 



347 a-Cy-CH 2 - 0 3 1 



H 



-(CH 2 ) 2 -C-^^-CH 3 



H 3 C 



348 c\-^}-C»2- 0 3 1 



H 



-<CH 2 ) 2 -C-< VCH 3 



349 Ci-^-CH 2 - 0 3 1 

350 Cf-(~)-CH 2 - 0 3 1 

351 Ch-(~)-CH 2 - 0 3 1 



352 arC\cHr 0 3 1 



H -CH 2 -S-Q-CH 3 



O 

H -CH 2 "N-S-<Q-CH3 



H 



O 

ll 

o 

0 
It 

0 

o 



H ~CH 2 -^C-0-CH 2 -^)> 



CH 3 



52 



EN5S0CCID <WO 33256S8AIJ > 



WO 99/25686 
Table 1.33 



PCT/US98/232S4 



Compd. R V-(CH 2 ) r k m n chirality R 3 -(CH 2 )^-(CH 2 )q-G-R 6 



353 


a-0~ CH 2- 1 


2 


1 


H 


-CH 2 -N-C-(3 


354 


cl -0" CHr 


I 3 


0 


H 


-CH 2 -N-C-<0 


355 


a-Q" CH2 ~ 

v " 


1 3 


0 


H 


o , CH ' 

-CH 2 -N}-C^0 
n > — ' 


356 


Cl~^~)-CH;>- 


1 3 


0 


H 


-ch 2 -n-chQ 


357 


cr-0~ CH2 ~ 


1 3 


0 


H 


-CH 2 -^ChQ 
H 3 C 


358 


Ct -Q-CH 2 - 


1 3 


0 


H 


o , CF ' 


359 


C^Q~CH 2 - 


1 3 


0 


H 


-(CH 2 ) 2 -N-C-^ 


360 


C-Q-CH 2 - 


1 3 


0 


H 


-(CH 2 ) 2 -N-C-Q~N0 2 


361 


o-O CH2_ 


1 3 


0 


H 


-(CH 2 ) 3 -C^(3 


362 




1 3 


0 


H 


o 

-(CH 2 ) 3 -C-^-OCH 3 


363 


Ct -Q-CH 2 - 


1 3 


0 


H 


0 

-(CH 2 ) 3 -C^T| 



53 



BNSDOCiD <V/0 9325S£SAlJ„> 



WO 99/25686 



PCT/US98/23254 



Table 1.3 4 



Compd. R1 ^(CH 2 )- k m n chirality R 3 



No. R 



-(CH 2 )^-(CH 2 )q-G-R 
R 



- D 6 



364 Ci-O-CHa- 1 3 0 



365 Ct-\>-CH 2 - 1 3 0 



366 Cl-0- CH 2- 1 3 0 



H 



H 



H 



"(CHj); 



H 3 co 



OCH3 



-(cn 2 ) 2 -c-i y-cH 3 

H 3 C 



o / 



-(CHaJj-C-f V— OCH3 



367 0-\_/-CH,r 1 3 0 



-(CH 2 ) 2 -C-f V— CH 3 



368 Ct-^)-CH 2 - 1 3 



H 



-(CH 2 ) 2 -C-^} 



369 ci-{~)" CH2 " 1 3 



H 



-(CH 2 ) 2 - 



370 ci-O-CHa- 1 3 0 



H -(CH 2 ) 2 -C-Q>-0(CH 2 )3C4 



371 a-\ J-CHi- 1 3 0 



H 



O O 

-(ch 2 ) 2 -c-hQhs-ch 3 



372 Ch-Q~CH 2 - 1 3 0 



H 



-CH 2 -S-0" CH3 

o 



373 Ci-(3- CH 2" 1 3 0 



374 O-O-CHr 1 3 0 



H 



H 



-(CH 2 ) 3 -C-N-0 

OCH3 



-(CH 2 ); 
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Table 1.3 5 



Compd. 
No. 


V(CH 2 )r 


k 


m 


n chirality 


R 3 


~(CH 2 )p^-(CH 2 )q-G-R 6 
R 5 


375 


CI-\__/-CH 2 


1 
i 




0 


H 


-(CH 2 )3-C-N-^y 


376 


— / \__ pu - 

Cl-^_/-CH 2 


1 


3 


0 


H 


-(CHo) 3 -C-N-^ VoCH 3 

^ '2/3 v >^ ^ J 


377 


Ct-0" CH 2" 

^ fj 


1 


3 


0 


H 


-CHa-C-CHj-C-N-^-CI 
CH 3 


O / o 


ur \ // 2 


1 


3 


0 


H 


-CH 2 CH 2 -C-N-^-F 
O 


379 


Cr-^/-CH 2 


1 

l 


3 


0 


H 


0 _ 0 

-(CH?h- C- N—C V C- CH 3 


oon 




1 


3 


0 


H 


-(CH 2 ) 3 -C-N-CH 2 -{~") 


381 


Ch-^_/-CH 2 


1 


3 


0 


H 


H o W 


382 


ci-0" CH2 " 


1 
I 


3 
o 


0 


H 


-CHo-N-C-OCHo-4 >7 
w, 2 |_j u w * ^ ^ 


o o o 

383 


cM L/ 2 


1 


3 


0 


H 


-CI+(>C-N-\ / 
CH 3 


384 


o-0* CHr 


2 


2 


0 


H 


-CHrN-C-Q 


385 


CI-Q-CH 2 - 


2 


2 


0 


H 


-CHj-M-C-Q 
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Table 1.3 7 



Compd. R S-(CH 2 )r k m n chirality R 3 
No. R 



"(CH 2 )p?-(CH 2 )5-G-R 6 



397 



CH 2 - 2 2 0 



H 



398 



O ch >- 



2 2 0 



H 



-(CH 2 ) 2 -N-C-/~^ 



H \=/ 



399 



CH 2 - 2 2 0 



H 



-(CH 2 ) 2 - 



400 



Q-CH 2 - 



2 2 0 



H 



-(CH 2 ) 2 - 



401 



Q-CH 2 - 



2 2 0 



H 



Q 

-(CHaJz-N-C-^^- CO 2 CH 3 



402 



Q-CH 2 - 



2 2 0 



H 



-(CH 2 )a-N-C- 



403 



2 2 0 



404 0" CH2_ 2 2 



H 



H 



-(CH 2 ) 2 - 



PP3 



H >=( 



-(CH 2 ) 2 - 



F 

,OCF 3 



405 



CH 2 - 2 2 0 



H 



-(CH 2 ) 2 



406 



(>CH 2 - 



2 2 0 



H 



-(CH 2 ) 2 - 



407 0~ CH2_ 2 2 ° 



H 



2 



-(CH 2 ) 2 -N-C-^-Br 
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Table 1.3 8 



Compd. R V (CH2 w k m n chirality R 3 -(CH 2 J-i 
No. Pr ° 5 



- D 6 



(C^^CH^G-R 
R 



408 



CH 2 - 2 2 0 



H 



-(CH 2 ) 2 - 



409 



2 2 0 



H 



-(CH 2 ) 2 



410 0~ CHr 2 2 



H 



(S) P 



CH 2 CH(CH 3 ) 2; 



411 



412 



414 



41 



416 



417 



Q-CH 2 - 2 2 0 



Q-CH 2 - 



Q-CH 2 - 



2 2 0 



413 0~ CH 2- 2 



2 0 



CH 2 - 2 2 0 



5 0" CH2 " 2 2 0 



2 2 0 



CH 2 - 2 2 0 



418 0" CH 2- 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



CH 2 CH(CHa) 2 



(S) P 



NO, 



CH 2 CH(CH3) 2 



(S) P ^ 
-C H-rj-C-^J-COzCHa 

CH 2 CH(CH3) 2 



k5 



CF 3 



(S) 

-p , ir o -v 

CH 2 CH(CH3) 2 
(S) P W 
CH 2 CH(CH 3 ) 2 F 



(S) P W 
CH 2 CH(CH3) 2 



,0CF 3 



(S) P 



CH 2 CH(CH3) 2 



(S) PW 
CH 2 CH(CH 3 ) 2 
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Table 1.3 9 



Compd. R V-(CH 2 )r k m n chirality R 3 
No. R 2 ^ ' 



-(CH^fCH^G-R 6 
R 5 



R 

(S) ? 



41 



9. Q-CH 2 - 



420 



421 



424 



426 



429 



423 0~ CH2_ 



0" CH2 " 



2 2 0 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



422 0~ CH *" 2 2 



2 2 0 



2 2 0 



425 0~ CHr 220 



2 2 0 



427 0~ CH2_ 2 2 

428 0~ CHr 2 2 



CH 2 - 2 2 0 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



(S) {? 

-Ch+-W-C-^_J-Br 
CH 2 CH(CH3)2 



(S) 

r 



CH 2 CH(CH3) 2 

(S) ? 

-CH-^C-^^-CI 
CH 2 CH(CH3) 2 

-CH-N-C-^J 
CH 2 CH(CH 3 ) 2 




CH 2 CH(CH3) 2 

-CI+-N-C-^J-C0 2 CH3 
CH 2 CH(CH3) 2 

O / CFa 

CH 2 CH(CH3) 2 

O / CF3 
-CH-^C-Q 



CH 2 CH(CH3) 2 F 



PCF 3 



(fl) S? w 

CH 2 CH(CH3) 2 

(*> I? /-f 
CH 2 CH(CH3) 2 



Br 
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Table 1.4 0 



Compd. R^chv- k m n chirality Ft 3 
No. fr 



-(CH 2 )^?-(CH 2 ^G-R € 
R 5 



430 



431 



432 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



CH 2 - 2 2 0 



433 0"CH 2 - 2 2 



H 



H 



H 



H 



(*> P W 

-CH-N-c-f y 

i H \=/ 
CH 2 CH(CH 3 ) 2 

(fl) P 

CH 2 CH(CH3) 2 

(A) P f-l 



CH 2 CH(CH 3 ) 2 



(A) P 
-CH-N-O 

CH 2 CH(CH3) 2 



434 Ci-Q -0 " 2 " 1 3 1 



H 



P 



-CH 2 -^f-C^Q 



435 ci-{ )-ch 2 - 1 3 1 



H 




436 0\-\yCH 2 - 1 3 1 



~CH 2 - 



H \==/ 



437 ct-^}-CH 2 - 1 3 1 



P 



H -CH 2 -hJ-C-^^-C0 2 CH 3 



438 ci-^^-CH 2 - 1 3 1 



H 



-CH 2 -N-C-f } 



H \=/ 



439 Ch-4>-CH 2 - 1 3 1 



440 c *-{^y~ CH z~ 1 3 1 



H 



H 



-CH 2 -J>0 



PF 3 



- C H 2 -J^ 



F 

,OCF 3 
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Table 1.41 



Compd. Rt >(CH 2 ) r 
No. Fr ' 



k m n chirality R 3 



"(CH 2 )^-(CH 2 )q-G-R 6 



441 C 



m(>CH 2 - 



444 Cl 



451 c 



1 3 



442 Ci-4}-CHf 1 3 



443 ci-<>-ch 2 - 1 3 



ch 2 - 1 3 



445 CH-Q-CHr 1 3 

446 Ci-^-CH 2 - 1 3 



447 ch-0- ch 2- 1 3 



448 C\-\)-CH 2 - 1 3 



449 CI-^^-CH 2 - 1 3 



450 CH\/-CH 2 - 1 3 



1 3 



H 



H 



H 



H 



H 



H 



H 



-CHr^C-^J 

- CH 2-^T c -0 



p 

H -CH 2 -W-C-^^>-Br 



.CI 



-CH 2 -N-C ^J- CI 




H "(CH 2 ) 2 -N-C-^ 



-(CH 2 ) 2 -^C-{j^ 




-(CH 2 ) 2 -N-0 



9 



9 ^ N ° 2 

Ml 



H -(CH 2 )2-n-C-f\-<X>2CH 3 

H 1 



-(CH 2 ) 2 - 



-(CH 2 ) 2 - 



P F 3 



H \==< 
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Table 1.4 2 



Compd. R V (CH v- 
No. FT ' 



k m n chirality R 3 



-(CH 2 )p|-(CH 2 )q-G-R 6 



452 O-i >-CH 2 - 1 3 



453 Ch-<>-CH 2 - 1 3 



454 Ci-i }-CH r 1 3 



455 Ci-^^-CH 2 - 1 3 

456 O-Q-CHj- 1 3 



457 C\-^y~CH 2 - 1 3 



458 ct-{ >CH 2 - 2 2 



459 Ch-( )-CH 2 - 2 2 



460 Ct-( >-CH 2 - 2 2 



461 CmQ- 



CH 2 - 2 2 



462 Cl-{~}-CH r 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH 2 ) 2 -N-D 



,OCF 3 



-(CH 2 ) 2 - 



-(CH 2 ) 2 - 



-(CH 2 ) 2 - 



-(CH 2 ) 2 - 



-(CH 2 ) 2 - 



W 

-CH 2 -£ChQ 
CH 3 



-CH 2 - 



-CH 2 



0 

■n-c-Qhch 3 

O / CF 3 

-CH 2 -^CH0 
-CH 2 -NhC^Q 
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Table 1.4 3 



Compd. R V(CH 2 ) r 
No. ?c 1 



k m n chirality R 3 



-(CH 2 J-( 



"(CHs^CH^G-R 1 
R 5 



463 Ci-0- CH 2- 2 2 1 



H 



-CH, 



CH, 



464 Ci-\>-CH 2 - 2 2 1 



H 



O / 0CH 3 

-CH 2 -J^C-^3"OCH 3 
OCH 3 



465 Ci 



i-(~}-CH 2 - 2 2 1 



9 

-CH 2 -N-C-{J 



466 Cl-O-CHj- 2 2 1 



H 



0 , NO * 
-CH 2 -£-C-£} 



467 Ci-{~}-CH 2 - 2 2 1 



H 



o , Br 

-CH 2 -N-C--Q 



468 Ct-Q-CH 2 - 2 2 1 



H 



-CH^N-KL, 



O , N < CH 3>2 



469 Ci-0-CH 2 - 2 2 1 



H 



O P CH * 
-CH 2 -NHC-^ 



470 Ci-0-C H 2- 2 2 1 



H 



•CH 



CN 



471 cK>-CH 2 - 2 2 1 



H 



-CH 2 -N-C~Q-C0 2 CH 3 



472 Ci-0-CH 2 - 2 2 1 



H 



O O 



-CH 2 -N-C-Q-C^Q 



473 Ch-0-CH 2 - 2 2 1 



o o 



H -CH 2 -N-C-Q-C-CH 3 
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Table 1.44 



Compd. 
No. 


Rl V(CH 2 )r 


k 


m 


n chirality 


R 3 


-(C^^CH^G-R 6 
R 5 


474 


Ct-/~VcH 2 - 


2 


2 


1 


H 


-CH,-N-C-/~VcF 3 
H N=/ 


475 


^ if 


2 


2 


1 


H 


-CH 2 - N-C-/~V CH(CH 3 ) 2 
H N == / 


A~7 £2 

476 




2 


2 


1 


H 


- CH 2 - N- C-fV N0 2 

z i-i \ / 


All 


^ // w ' z 


2 


2 


1 


H 


- CH 2 ~ N" C-/~V OCH(CH 3 )2 




pi / V-CH*- 


2 


2 


1 


H 


O 

H N"""^ 
H 3 C 


479 


^ {/ 


2 


2 


1 


H 


O 

-CH 2 -l*C-/j) 
H 0 


480 


o-v> CH2 - 


2 


O 

& 


1 


H 


0 

— P Ho- ISh c— xll 

H O^er 


481 


CI-^_/-CH 2 


2 


2 


1 


H 


O 

-CHo-N-C-/"! 
2 H 


482 • 




2 


2 


1 


H 


o ?" 3 

-CH 2 -N-C^J) 
2 H 


483 


CI-Q-CH 2 - 


2 


2 


1 


H 


0 

-CH 2 -N-C-/1 


484 


Ch-Q-CH 2 - 


2 


2 


1 


H 


- ch *-&°-CO 

H 
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Table 1.4 5 



'Compd. R S-(CH 2 ) r 
No. Pr 1 



k m n chirality R 3 



"(CH 2 )ptV(CH 2 )5-G-R 6 



485 Ct-Q-CH 2 - 2 2 1 



H 



-CH 2 -N-C-f> 



H W 

CF 3 



486 Cl-(^-CH 2 - 2 2 1 



H 



-CH 2 -N-C^5 



487 Ct-Q-CH 2 - 2 2 1 



H 



O P 
-CH 2 -N-C-Q 



488 Ci-(>-CH 2 - 2 2 1 



489 CI-h(^-CH 2 - 2 2 1 

490 Ci-(^-CH 2 - 2 2 1 



H 



H 



H 



O / 
-CH 2 -N-C-f> 



NH 2 



H 



-CH 2 -N-C 




P F 3 



F 3 C 



-CH 2 -»C-(3 



OCH 2 CH 3 



491 Ch-0-CH 2 - 2 2 1 



H 



F. CF 3 




492 C!-ii- CH 2- 2 2 1 



H 



OCF 3 



493 Ci-0- CH 2- 2 2 1 



H 



? c, h; CF3 

-CH 2 -£C-(J) 



494 Ct-(~)-CH 2 - 2 2 1 

495 Ci-^-CH 2 - 2 2 1 



H 



H 



-CHa-N-C-/^ 



CF 3 



H 

F 



-CH 2 -N-C-Q 
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Table 1.46 



HnmnH 

No. 


R2 >"(CH 2 ) j 


k 


m 


n chirality 


R 


tr*i4 \ (PH \ ("5— 

R 


496 


Cl-\jT CH 2 




2 


i 
• 


H 


0 , CF > 

-CH 2 -N-CH^J-F 


497 


ci-hO-chz- 


2 


2 


1 


H 


Q HO C H(CH 3 ) 2 

° 2 r W 




C\—k V-CHo- 


2 


2 


1 


H 


— r*u -M.P— / 
H 


499 


C«-(J-CH 2 - 


2 


2 


1 


H 


ft \ 

- CH 2 - N- C-^J^ N{CH 3 ) 2 


500 


/=\ 


2 


2 


A 
1 


M 


/ \ 


501 


CH \_/~ CH2 ~ 


2 


2 


1 


H 


0 NQ 2 

nil II 1 /~» /f Vt 

-CH 2 -W-C-^ 
Br 


502 


/=\ 

Cr-^-CH 2 - 


2 


2 


1 


H 


0 , N °2 
-CHz-N-C-^J-F 


503 


Cl— (}-CH 2 - 


2 


2 


1 


H 


O , N ° 2 

— CHo- N- c-/r CI 
H \==/ 


504 


C| -0- CH 2' 


2 


2 


1 


H 


0 / 0CH: > 

-CH 2 -N-C-0 

0CH 3 


505 


ci_ 0~ cH2 " 


2 


2 


1 


H 


0 , N ° 2 

-CH 2 -N-C-^-Br 


506 


Cl _0- C H 2 - 


2 


2 


1 


H 


0 

-CH 2 -N-C-fl 

H 0 A N o 2 
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Table 1.4 8 



Compd. R S-(CH 2 )n k m n chirality R 3 -(CH 2 )pf- 
No. Pr r5 



- D 6 



, p , (CH^G-R 
R 



NH 2 

518 <>ch 2 - 



519 QkI^Q-ch,- 



2 2 1 



2 2 1 



H 



H 



-CH 2 -M-C-(J 
-CH 2 -M-C-^J 



520 c 



CH 2 - 2 2 1 



-CH, 



-CH 2 -NfC-{J 



521 Ci-4J-CH 2 - 



ch 2 - 2 2 1 



522 ci-H^^-CHr 2 2 1 

523 CI-Q-CHa- 2 2 1 



t-^)-CH 2 - 2 2 1 



524 ci 



525 Ch\)-CH 2 - 2 2 1 



526 Ci 



i-Q-CH 2 - 2 2 1 



— (CH 2 ) 2 CI 



9 frC 

T /=\ -CHa-t^C-f N ) 
) 2 CH-i } H W 



^ /=\ -CH2-N-&-/~5 
CH 2 CH-\J> H \=/ 

-CH^clQ 
) 2 CH-i> H W 



— (CH 2 ) 2 CI 



-CH 2 Ctt-^~^ H 



H 



H 



-CH^N-C-^ 
-CH 2 -N-C 



527 cmQ- 



CH 2 - 2 2 1 



H 



-CH 2 -N-C^ 



528 CI-0-CH 2 - 2 2 1 



H 



P 



-CH^N-C^ 
F 3 C 



CH-, 
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Table 1.4 9 



Compd. R V(CH 2 )r 
No. Fr ' 



k m n chirality R 3 



-(CH 2 bT7( 



-□6 



-(CH 2 )pi-(CH 2 )^G-R 
R 5 



529 C 



H-^CH 2 - 



2 2 1 



H 



P /^ N0 * 
-CH 2 -N-C-^ 



530 CH-( }-CH 2 - 2 2 1 



531 cK> CH 2- 2 2 1 



H 



H 



P 



-CH 2 -N-C 




p ^T 3 

-CH 2 -M-C-^^ 



532 Ci-^-CH 2 - 2 2 1 



533 ci 



CH 2 - 2 2 1 



534 Ci-\>-CH 2 - 2 2 1 



H 



H 



H 



P /V^ 3 
-CH 2 -W-C-^J 

H 3 C 
P 



-CH 2 -N-C-^^ 
H 3 C 

H 3 C 



535 c*-\J- CH 2- 2 2 1 



536 0-0- CH * _ 2 2 1 



537 Ci-Q-CHz- 2 2 1 



538 O-i )-CH 2 - 2 2 1 



539 ci-£)-ch 2 - 2 2 1 



H 



H 



H 



H 



H 



-CHrjvj-C-^ 

H,C CH3 
P /V C(CH 3 ) 3 

H 3 C 




-CHj-M-O 
H 
HiC 

P /=^ CH 3 

-CH 2 -^-C-^3 
F 3 C 
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Table 1.5 0 



Compd. R V(CH 2 ) r 
No. Fr 1 



k m n chirality R 3 



-(CH 2 )pf-(CH 2 )^G-R 
Fr 



-q6 



540 Ci-^}-CH 2 - 2 2 1 



541 Ci 



i-Q-CH 2 - 



2 2 1 



H 



H 




-CH 2 -N-C-€j| 
CH 3 

P 

-CH 2 -N-C- 



O / N ° 2 



542 Ci-i>- CH 2- 2 2 1 



H 



-CH 2 -N-C-^ 



PH2CH3 



543 cm(~)-ch 2 - 2 2 1 



H 



I? 



-CH 2 -N-C-^^-CH 2 CH 3 



544 ci-{3~ CH2 " 2 2 1 

545 Ci-(~}-CH 2 - 2 2 1 



546 ci-0- CH 2- 2 2 1 



547 ci— i >-ch 2 - 2 2 1 



CH 2 - 2 2 1 



548 Ci-^> 



549 Ci-0-CH 2 - 2 2 1 



550 Ch-\_)-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



9 



-CHo-N-C 
H 



-CH 2 -jvhD 




/ X 




-CH 2 -N-CHf~\ 



Cf~CI 



9 



-CH 2 -NhC^Q^CI 



CI 

.CI 



-CH^w-o-f y 



H \=< 



CI 

.CI 



-CH 2 -N-C-/~\ 



H )=< 
0 2 N CI 
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Table 1.51 



Compd. R S-(CH 2 )r k m n chirality R 3 
No. R 



1CH 2 )pf-(CH 2 )5-G-R 6 
R 5 



551 Ct-\)-CH 2 - 2 2 1 



552 ct-0- CH 2" 2 2 1 



553 o-0-ch 2 - 2 2 1 



554 Ci-\)-CH 2 - 2 2 1 



555 cr-(^}-CH 2 - 2 2 1 



556 a-{j-CH z - 2 2 1 



557 o-W- CH 2- 



2 2 1 



558 ct-0- CH *- 2 2 1 



559 ci 



CH 2 - 2 2 1 



560 CI-hQ-CH 2 - 2 2 1 



561 Ci 



CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 M 

-CH 2 -N-C-CH 2 -^J 
-CH 2 -NhC-CH 2 -^_y 

ff M" 

-CH 2 -N-C-CH 2 -^ 
C 



,CF 3 

,CF 3 
CF 3 



-cH 2 -^?-/pQr c 

H 



C ^ywCI 
H 

9 ^-^^CH 3 
H 

"(CH 2 ) 2 -N-C-^ 



CH 3 O 



-CH- 
I 

CH 3 



^-0 



-CH-N-C-/ - ^ 
| H \==/ 

CH 3 



CF 3 
CN 



-CH- 
I 

CH 3 



0 r-i' 

H 
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Table 1.5 2 



Compd. R V(CH 2 ) r k m n chirality fl 3 ~(CH 2 )p|-(CH 2 )5-G-R 6 
No. r 5 



562 ci 



o P 

^> CH2 " 2 2 1 - h -f- & £ -0 



CH 3 

O 



CF 3 



563 ci-Q-CH 2 - 2 2 1 H -^^-0 

CH 3 F 3 C 

O P CH 2 CH 3 

564 CH<Q-CH 2 - 2 2 1 H -CH-N-C-Q 

CH 3 

; _ ? F H: CF3 

565 chhQ-ch 2 - 2 2 1 H -<f*tfK3 

CH 3 

O , OCF 3 

566 c.-^>CH 2 - 2 2 1 H -<fH-tfK3 

CH 3 

567 CI-Q-CH 2 - 2 2 1 - H - CH "PT £ ^ 

CH 3 CF 3 

568 C-<>CH 2 - 2 2 1 - H -^tT^? 

CH 3 CF 3 
O , CF 3 

569 c-hQ-CH 2 - 2 2 1 - H -ftf^Q 

CH 3 F 

O , CF > 

570 Ch^>CH 2 - 2 2 1 - H "CH-NhC-^F 

CH 3 

0 H 9 CH(CH 3 ) 2 

571 Ci-Q-CH 2 - 2 2 1 H -^"Kj 

CH 3 

572 C*-{y-CH 2 - 2 2 1 H -ch-n-c-0 

CH 3 
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Table 1.53 



Compd. 
No. 


">(CH 2 ) r 
R 


k 


m 


n chirality 


■R 3 


-(CH 2 )^P-(CH 2 ^G-R 6 
R 


573 


d-0-CH 2 - 
^ — y 


2 


2 


1 


H 


\ H S 

1 1 1 >J 

CH 3 


O / H 


pi—/ A-CHo- 
ur A / 2 


2 


2 


1 


H 


O 

1 " b Br 
CH 3 


b/b 




2 


2 


1 


H 


0 

1 H 0 C{C H 3 )3 


576 


CmQ-CH 2 - 


2 


2 


1 


H 


O 

-CH-N-C-/1 

1 H 0^ SC H 3 
CH 3 


577 


c, -0^ CH2 * 

V — J 


2 


2 


1 


H 


H3C 

| H O 
CH 3 




°' \v // 2 


2 


2 


1 


H 


0 

CH 3 




// 2 


2 


2 


1 


H 


CH 3 H 


580 


Ch _QKCH 2 - 


2 


2 


1 


H 


0 

-CH-N-C-/1 
1 H S^ C H 3 
CH 3 


581 


c, -0" CH2 " 


2 


2 


1 


H 


0 

-CH- 
| H 
CH 3 

0 \ 


582 


chhQ-ch 2 - 


2 


2 


1 


H 


1 H 
CH 3 


583 




2 


2 


1 


H 


0 

-CH-I*C^TT J 
| H 

CH 3 CH 3 
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Table 1.5 4 



Compd. 

K 1 

No. 


^(CH 2 ) r 
R 


k 


m 


n chirality 


R 3 


"(CH 2 ) F |-(CH 2 ) r G-R 6 
R s 


584 


CM Q-CH 2 - 


2 


2 


1 


H 


0 0 / ^ 

-CH-^C-Q-C-Q 

CH 3 


585 




2 


2 


1 


H 


-CH-N-C^f~\-CN 
CH 3 


586 


C-Q-CH 2 - 


2 


2 


1 


H 


-CH-N-C-/~"V-CI 
| H \==/ 

CH 3 


587 


C _Q_ C H 2 - 

>— — / 


2 


2 


1 


H 


-CH-N-C-/~VcF 3 
| H \=/ 
CH 3 


588 


CH-^V-CHa- 


2 


2 


1 


H 


-CH-N-C-^^-NH 2 
CH 3 


589 


c,- C^~ cH2 " 


2 


2 


1 


H 


-CH-N-C-/~Vc(CH 3 ) 3 
| H \=/ 
CH 3 


590 


C.-hQ-CH 2 - 


2 


2 


1 


H 


-CH-N-C-Q-CH(CH 3 ) 2 
CH 3 


591 


Ct -Q-CH 2 - 


2 


2 


1 


H 


-CH-N-C-/~Vn(CH 3 ) 2 
| H \=/ 
CH 3 


592 


CI-^^-CH 2 - 


2 


2 


1 


H 


-CH-N-C-/ _ V-0CH 3 
| H \=/ 
CH 3 


593 


CI-Q-CH 2 - 


2 


2 


1 


H 


-ChhN-CHf^VcH 2 OH 
CH 3 


594 


ci-hQ-ch 2 - 


2 


2 


1 


H 


-CH-^C-A-OH 
| H \==/ 

CH 3 
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Table 1.5 5 



Compd. R V-(CH 2 )r k m n chirality R 3 ~(CH 2 )pf-(CH 2 )q-G-R 6 
No. Pr r5 



595 ci-C>-ch 2 - 2 2 1 



596 ci 



.-Q-ch 2 - 



2 2 1 



H 



H 



-CH-N-C-/~VC0 2 CH 3 
| H \=/ 
CH 3 

0 0 

-CH-N-C-fVcCHa 
| H \=/ 
CH 3 



597 Ci-(J-CH 2 - 2 2 1 



H 



-CH-N-C 
I H 
CH 3 



C-CH 3 



598 Ci 



-o- 



CH 2 - 2 2 1 



H 



-CH-N-C-/1 

I h cr 

CH 3 



599 ci 



CH 2 - 2 2 1 



H 



CH3 CH3 



604 



600 ci-<>-ch 2 - 2 2 1 



601 a-W-CH 2 - 2 2 1 



602 Ci 



CH 2 - 2 2 1 



603 a-CYo^- 2 2 1 



Ct-(^-CH 2 - 2 2 1 



605 C 



:|-Q-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



I H 0-V B r 
CH 3 



-CH- 
I 

CH 3 



0CH3 



-CH-N-C-/~~S 
I H \=/ 



N(CH 3 ) 2 



CH 3 

-CH- 
I 

CH 3 



O , NH * 

^-6 



OH," H 



? 



-fH-fj-°-Oo 
CH 3 
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Table 1.5 6 



C N m o Pd ' R^> (CH2)r 



k m n chirality R 3 



-(CH 2 )pT7( 



-□6 



"(CH 2 )pt-(CH 2 )q-G-R 
R 5 



606 CK >-CH 2 - 2 2 



607 c 



'-0 CH2 " 



608 ch-Q-CH 2 - 2 2 



613 c 



616 Ci 



2 2 



609 ch-{3- ch 2" 2 2 



610 Ci-4>-CH 2 - 2 2 



611 CK )-CH 2 - 2 2 



612 cK\ >-ch 2 - 2 2 



i-(^}-CH 2 - 2 2 



614 Ci-^~}-CH 2 - 2 2 

615 CM^-CH 2 - 2 2 



2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 



CH 3 



9 



?CH 3 



CH 3 

CH3 H3C 

CH3 H3C 

9 



CH3 H3C 




9 /^ CH 3 

CH 3 F 3 <T CH 3 
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Table 1.57 



Compd. R V(CH 2 ), 
No. Fr 1 



p k m n chirality R 3 



"(CH 2 )p^-(CH 2 )q-G-R 6 



617 cK >-CH 2 - 2 2 



61 



61 



8 CI-Q-CH2- 2 2 

9 Ci-Q-CH 2 - 2 2 



620 cm O~ 



CH 2 - 2 2 



621 ci-{~^-ch 2 - 2 2 



622 cK )-CH 2 - 2 2 



623 Ch-( )-CH 2 - 2 2 



624 CK )-CH 2 - 2 2 



625 Ch-< >-CH 2 - 2 2 



626 Cl-Q-CHa- 2 2 

627 Ch-^-CH 2 - 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



CH 3 

-CH-N-C-/~S 
| H \=/ 

CH(CH 3 ) 2 

O , CN 

CH(CH 3 ) 2 

O , Br 

-CH-N-C-f/ 
I H N=/ 



CH(CH 3 ) 2 



CI 



-CH-N-C-^ 
CH(CH 3 ) 2 

Q N(CH 3 ) 2 

| H \=/ 
CH(CH 3 ) 2 

O , OCH 3 

-Ctt-N-C-// 
| H \=/ 

CH(CH 3 ) 2 

O , N0 * 

| H \=/ 
CH(CH 3 ) 2 

O , NH * 

-CH-N-C-f? 
| H \=/ 

CH(CH 3 ) 2 



-CH-N-C-f 
I H \=K 
CH(CH 3 )2 CF 3 

O P CH 2 CH 3 

-CH-N-C-/"\ 
| H \=/ 

CH(CH 3 ) 2 
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Table 1.5 8 



Compd. R S-(CH 2 )i 
No. R d 



k m n chirality R 3 



"(CH^CCH^G-R 6 
R 5 



628 Ci-<)-CH 2 - 2 2 1 



629 ci-C>-CH 2 - 2 2 1 



630 Cf-Q-CH 2 - 2 2 1 

631 ct-^-CH 2 - 2 2 1 



632 ci-(^}-ch 2 - 2 2 1 



633 ci 



634 ci 



635 Ci 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



636 Ch-^^- 



637 Ci-Q-CH,- 2 2 1 

638 CH^)-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH-N-C-/~S 



C0 2 CH 3 



CH(CH 3 ) 2 



\ CF 3 



-CH-N-C-f) 
I H \=/ 



CH(CH 3 ) 2 



O , 0CF 3 

-CH-N-C-f> 
1 H N=/ 



-CH-f 
I » 
CH(CH 3 ) 2 

0 ( 



-CH-N-C-f> 
I H W 
CH(CH 3 ) 2 CF 3 

-CH-N-C-f> 
I H W 
CH(CH 3 ) 2 CF 3 

o W CFa 



-CH-f 
I I 

CH(CH 3 ) 2 F 

o , cp 3 
-ch-i*c-<Vf 

I H 

CH(CH 3 ) 2 

Q HQ CH(CH 3 ) 2 
-CH-N-C-/> 
CH(CH 3 ) 2 • 

| H \=/ 
CH(CH 3 ) 2 

0 F> 

| H \=/ 
CH(CH 3 ) 2 

-CH-ttC-^VcN 
| H \=/ 
CH(CH 3 ) 2 
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Table 1.5 9 



Compd. 
No. 


^(CH 2 )- 
Ft 


k 


m 


n chirality 


R 3 


~(CH 2 )pT7(CH 2 )q-G-R 6 


639 


C| -0" CH2 ~ 


2 


2 


1 


H 


-CH-N-C-^^-N(CH 3 ) 2 
CH(CH 3 ) 2 


640 


cmQ^ch 2 - 


2 


2 


1 


H 


-CH-N-C-/~V°CH 3 
CH(CH 3 ) 2 


641 


ci _hQ^ch 2 - 


2 


2 


1 


H 


O 

- CH- N- C-(J- C0 2 CH 3 
CH(CH 3 ) 2 


642 


v.. ■ s 


2 


2 


1 


H 


o o 

-CH-^C-Q-C-{_} 
CH(CH 3 ) 2 


643 


C, -0" CH2 " 


2 


2 


1 


H 


-CH-^C-^V-CFa 
CH(CH 3 ) 2 


644 


CHH^~^-CH 2 - 


2 


2 


1 


H 


— CH- N-C - ^ \~C(CH 3 ) 3 
CH(CH 3 ) 2 


645 


CH-C = V CH 2" 


2 


2 


1 


H 


-CH-N-C-/~\-NH 2 
| H \=/ 
CH(CH 3 ) 2 


646 


cm Qhch 2 - 


2 


2 


1 


H 


-CH-N-C^^^-CH 2 OH 
CH(CH 3 ) 2 


647 


cm Qhch 2 - 


2 


2 


1 


H 


0 0 
-CH-I^C-HfV-C-CH 3 

CH(CH 3 )2 


648 


cm Q-ch 2 - 


2 


2 


1 


H 


— CH- N* C-^V CH(CH 3 ) 2 
| H \=/ 

CH(CH 3 ) 2 


649 


CM Q-CH 2 - 


2 


2 


1 


H 


" f H ^ H 0^° CH(CH3)2 
CH(CH 3 ) 2 
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Table 1.6 0 



Compd. R V(CH 2 ) r k m n chirality R 3 ~(CH 2 )^- 
No. PT d5 



-q6 



(C^^CH^G-R 
R 5 



650 Ct-i >-CH 2 - 2 2 



651 Ci-i )-CH 2 - 2 2 



652 Cl-4>-CH 2 - 2 2 



653 Ci-()- CH 2- 2 2 



654 Cl-(~^-CH 2 - 2 2 



655 Cl-< >-CH 2 - 2 2 



656 ci-( >-ch 2 - 2 2 



657 ci-0- CH 2- 2 2 



658 Ct-i )-CH 2 - 2 2 



659 CI-Q-CH2- 2 2 



660 Ci-^y- 



CH 2 - 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH-J?-(5 
CH(CH 3 ) 5 



CH{Ol3)2 

? 



CHCHa 



N0 2 



CH(CH 3 ) 2 

-CH- N- C-^^-0(CH 2 ) 4 CH 3 
OH(CH 3 ) 2 



CH(CH 3 )2 



rj-c 



1 
CHtCHjfe 

CH(CH 3 ) 2 

-<fH-N"C-^J 
CH(CH 3 ) 2 



CH(CH 3 ) 2 



CH(CH 3 ) 2 



N0 2 



9 

CH(CH 3 ) 2 
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Table 1.61 



Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )pf-(CH 2 )q-G-R 6 
No. Pk ' r5 



mQ-CH 2 - 2 2 1 



661 C 



662 Ci-i>- CH 2- 2 2 1 



663 ci-\/- CH 2- 2 2 1 



664 Ci-0-CH 2 - 2 2 1 



665 Ci-(~)-CH 2 - 2 2 1 



666 ci-\>-ch 2 - 2 2 1 



667 Ci-0-CH 2 - 2 2 1 



668 O-Q-CH*- 2 2 1 



669 ci-4 >-CH 2 - 



2 2 1 



670 Ct-(~}-CH 2 - 2 2 1 

671 Ci-^^-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



CH(CH 3 ) 2 OCH 3 




9, 

-(j;H-w-c^ 

CH(CH 3 ) 2 
9 

CH(CH 3 ) 2 



CH 3 





T H ^ N 0 2 
CH(CH 3 ) 2 

a n .cH 3 

CH(CH 3 ) 2 



I H 
CH(CH 3 ) 2 

-CH-N- 
I H 
CH(CH 3 ) 2 

9 

-CK-N-C- 



"CH 3 





CH 3 



CH(CH 3 ) 2 

CH(CH 3 ) 2 CH 3 

I H CT%r 
CH(CH 3 ) 2 



P 

CH(CH 3 ) 2 



-CH-N-C-/1 

0 rA NO 2 
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Compd. R V(CH 2 ) r k m n chirality R 3 -(C^fe-WC^G-Ft 1 
No. R 5 



672 


C| -0~ CH2 ~ 


2 


2 1 


H 


-(JH-N-C-Zp) 
CH(CH 3 ) 2 H 


673 


c, -0" CHr 


2 


2 1 


H 


C(CH 3 ) 2 


674 


ci-Q-ch 2 - 


2 


2 1 


H 


9 £ 3 

CH(CH 3 ) 2 


675 


ct -0~ CHz " 

v — J 


2 


2 1 


H 


C(CH 3 ) 2 


676 


c, -0" cH2 " 


2 


2 1 


H 


CHfCl-UV^ H 


677 


Cl -0-CH 2 - 


2 


2 1 


H 


CH(CH 3 ) 2 CH 3 


678 


CI ~C^~ CH 2" 


2 


2 1 


H 


CH(CH 3 ) 2 


679 


c^O~ CH2_ 


2 


2 1 


H 


CH(CH 3 ) 2 


680 


CI-Q-CH 2 - 


2 


2 1 


H 


i"if^» 

CH(CH 3 ) 2 


681 


ct-Q" CHr 


2 


2 1 


H 


CH(CH 3 ) 2 


682 


CI-0-CH 2 - 


2 


2 1 


H 


-CH-N-C-Ql 
T H 0^ C (CH 3 ) 3 
CH(CH 3 ) 2 
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Table 1.6 3 










, pi 

Compd. M ^(CH 2 )r 
No. Pr ' 


k 


m n chirality 


R 3 


-(CH 2 ) r | 7 (CH 2 )q-G-R 6 
R 5 


683 Cf-^y-CH 2 - 


O 




H 


T H S^ S CH 3 
CH(CH 3 ) 2 


/=\ 

684 Cr-^__/-CH 2 - 


o 




u 
n 


-CH-M-O-QP 
CH(CH 3 ) 2 q 


685 Cr-^/-CH 2 - 


o 

c. 


O 1 


n 


| H S^cJ-ch 3 
CH(CH 3 ) 2 q 


686 CM^^-CH 2 - 






M 
n 


0 

| H 

CH 2 CH(CH 3 ) 2 


687 Ci-^-CH 2 - 


2 


2 1 


H 


Oil 1 * W \ / 


688 Ci-^__/-CH 2 - 


2 


2 1 


H 


O 


689 ci-^-CHj- 


2 


2 1 


H 




690 Ci-Q-CHr 


2 


2 1 


H 


-CH-N-C-f 7 


691 Ci-^-CH 2 - 


2 


2 1 


H 


Q N(CH 3 ) 2 


/=\ 

692 Ct-^_/-CH 2 - 


2 


2 1 


H 


0 /° cH > 


693 Ct-^-CH 2 - 


2 


2 1 


H 


0 
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Table 1.6 4 



No. 


R v //-Nit \ 
Ra >(CH 2 ) r 


k 


m 


n chirality 


R J 


R 5 


694 




2 


2 


4 
1 


rt 


Q OCH2CH3 

-CH-N-C-f? 


oyo 


CI— / V-CHo- 
° >/ 2 


2 


2 


1 


H 


0 ,°°2 CH 3 

-CH-N-C-Q 


696 
»j +j \j 




2 


2 


1 


H 


O / 0CF 3 

-CH-N-C-/~\ 




Ch -/ == V-CH 2 - 


2 


2 


1 


H 


-ch-n-c-^Qhcn 




CH- ^ >-CH 2 - 


2 


2 


1 


H 




eon 


rt— / V- r:H«- 


2 


2 


1 


H 


-ch-n-chQ-och 3 


/uu 


ri— d >-CHo- 


2 


2 


1 


H 




701 


\ (/ 


2 


2 


1 


H 


0 p 

-CH-N-C-/^Vc-CH 3 
/ \ W 


702 


C| -0" CH *" 


2 


2 


1 


H 


-Ct+M-C-/~VcF 3 
/ \ W 


703 


CI-^^-CH 2 - 


2 


2 


1 


H 


-CH-NhC-/~V CH ( CH 3)2 


704 




2 


2 


1 


H 


-ch-n-c-^Vno 2 
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Table 1.6 7 










Compd. M V(CH 2 ) r 
No. R 2 ^ 1 


k 


m n chirality 


R 3 
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731 C(-^-ch 2 - 
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0 / CF ' 


732 C\-\J-CH 2 - 
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2 1 
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/=\ 

733 Ci-^J-CH 2 - 
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2 1 


u 
hi 


\X H0 CH(CH 3 ) 2 


734 Ct-Q-CH 2 - 
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2 1 


H 




735 ci~Y_/" CH 2 
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736 ci-Q~CH 2 - 


2 


2 1 
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Table 1.6 8 



Compd. R ^>-(CH 2 ) r k m n chirality R 3 -(CH 2 )p-|j(CH 2 )p-G-R 6 



No. R 



)pT7( 



738 C 



CH ? - 2 2 1 



739 ci-0-CH 2 - 2 2 1 



740 Ci-0- CH 2- 2 2 1 



741 Cl-i>- CH 2" 2 2 1 



742 C*-0-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 3 C 




\/ H 3 C 

P y^ 0 * 



-CH-N-C-\ ' 




9 



743 Ch-Q-CHa- 2 2 1 



744 Cl-O-CHa- 2 2 1 



745 Ch-0-CH 2 - 2 2 1 



746 Ch-i>-CH2- 2 2 1 



747 O-O-CIV 2 2 1 



748 Cl-0- CH 2 _ 2 2 1 



H 



H 



H 



H 



H 



H 



-ChHJC-\ 



0 pX(CH 3 ) 3 

-cmjc-^J 

H 3 C CH3 
F 3 C 



P 
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Table 1.69 



Compd. R V-(CH 2 )r k m n chirality R 3 -(CH 2 fc^-(CH 2 )q-G-R 6 
No. R 2/ r5 



749 Ci-4>-CH 2 - 2 2 1 



750 Ci-(>-CH 2 - 2 2 1 



751 Ci-\>-CH 2 - 2 2 1 



752 Ct-(^-CH 2 - 2 2 1 

753 Ci-^)-CH 2 - 2 2 1 



754 Ci-(][)-CH 2 - 2 2 1 



755 Ch-i>-CH 2 - 2 2 1 



756 Ch-i>- CH 2- 2 2 1 



757 Ch-0- CH 2- 2 2 1 



758 Ci-(3- CH 2" 2 2 1 

759 Ci-^j>-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




CH 2 OH CF 3 



CH 2 OH 



CH 2 OH 



CH 2 OH 



CH 2 OH 

0 , OCH 2 CH 3 

CH 2 OH 

p C0 2 CH 3 
-CH-M-C-Q 
CH 2 OH 

CH 2 0H 
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Table 1.72 



Compd. Rl >-(CH 2 ) r k m n chirality R 3 -(CH 2 )p^(CH 2 )q-G-R 6 



No. R 



782 a-C )-ch 2 - 2 2 1 



-(CH 2 )p?-( 



783 ci-i>CH 2 - 2 2 1 



784 ci-0- CH 2" 2 2 1 



785 o-{~)-CH 2 - 2 2 1 



786 c 



-o- 



CH,- 2 2 1 



787 C\-^)-CH 2 - 2 2 1 



788 Ch-O-CH,- 2 2 1 



789 CH\>-CH 2 - 2 2 1 



790 Ci-0- CH 2" 2 2 1 



791 Ci-^}-CH 2 - 2 2 1 



792 CH<>CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



PCH 3 



?" 3 PjK 

CH 3 
CH 3 

-<p-N-C-CH 2 -^J 
CH 3 

CH 3 OCH 3 
H 2 C — CH 2 



OCH3 



7\-tr 

H 2 C— CH 2 
H 2 C— CH 2 



/\ H 
H2C— OH 2 




CH 3 



"A 

H 2 C CH 2 



N0 2 



H 2 C— CH 2 
H 2 C— CH 2 
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Table 1.7 3 



793 CHhTVch-,- 2 2 1 



794 ch-^-CH 2 - 2 2 1 



795 0-\/" CH «" 2 2 1 



796 CH-0- CH 2- 2 2 1 



797 o 



1-O-CH2- 2 2 1 



798 Ci-^^-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



Compd. R S-(CH 2 )r k m n chirality R 3 "(CH 2 )pTV(CH 2 )q-G-R 
No. 1 Rf_ 

H2C CH2 
H 2 C— CH 2 F 

P /=\ 
7^!f CH L>- CF3 

H 2 C— CH 2 



? 




H 2 C— CH 2 
H 2 C— CH 2 



HfeC — CH 2 



SCH3 



C(CH 3 ) 3 




799 ci-0" CH 2" 2 2 1 



800 O-O-CHa- 2 2 1 



801 Or\ >-CH 2 - 



802 CI-W-CH2 



2 2 1 



2 2 1 



803 CK\ />"CH 2 - 2 2 1 



H 
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H 
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H 2 C— CH 2 




CH 3 
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OCH 2 CH 3 
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Table 1.7 4 



Compd. R S-(CH 2 ) r 
No. FT 1 



k m n chirality R 3 



-(CH 2 )r?-( 



-d6 



"(CH 2 ) F +-(CH 2 )q-G-R 
R 5 



804 Ci 



CH 2 - 2 2 1 



805 Ch-Q-CHr 2 2 1 

806 Ch-Q>-CH 2 - 2 2 1 

807 ohQ-ch 2 - 2 2 1 



808 CH-(~)-ch 2 - 2 2 1 



H 



H 



H 



H 



H 



-C— N-C-CH; 



— C — N- 

A H 

H2C CH2 




.OCH, 



H 2 C— CH 2 OCH 3 



H 2 C— CH 2 



Br 



O H 



-CH-I 



(CHJa-p-NHj 
O 




-CH-N-C 
I H 

(CHaJrC-NHj 



809 Cr-{^-CH 2 - 2 2 1 



810 Ci 



CH 2 - 2 2 1 



811 a-0~ CH2 " 2 2 1 



H 



H 



H 



-ch-n-KJ 

(CH 2 ) r C-NH 2 
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„ CH, 

-(jJH-N-C-^ 

(CH2)r9-NHz 
O 

(CHj) r C-NH 2 
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N0 2 



812 ci 



813 © 
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CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 
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H 



H 



-CH-N-C-/1 
I H S^sch, 

(Ch 2 ) 2 -c-nh 2 
o 

(CH 2 ) 2 -C-NH 2 

o 



-(jIH-N-C 
(CH^ft-NHj 



PCF 3 
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Table 1.7 5 



Compd. Rl >-(CH 2 )r 
No. Pr 1 



k m n chirality R 3 



-(CH 2 )p?-(CH 2 )5-G-R 6 

DO 



815 c 



81 



820 



CH 2 - 2 2 1 



816 Ci 



817 Ci 



h-Q-CH 2 - 2 2 1 



ch 2 - 2 2 1 



818 c 



hhQ^ch 2 - 2 2 1 



9 O-Q-CHa- 2 2 1 



CH-^]}-CH 2 - 2 2 1 



821 ci-0-ch 2 - 2 2 1 



822 Ci-(~}-CH 2 - 2 2 1 

823 a-Q-CHr 2 2 1 



824 CI-W-CH 2 - 



2 2 1 



825 Cl-{^}-CH 2 - 2 2 1 
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H 
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-c^c-Q-ci 
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CH 2 OCH 3 

CH 2 OCH 3 

T H ^ ^C(CH 3 ) 3 
CH 2 OCH 3 

CH 2 OCHj l^J 
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Table 1.76 



Compd. R V(CH 2 ) r 
No. Ft 1 



k m n chirality R 3 



-(CH 2 J-( 



-q6 



-(CH 2 )frHCH 2 )q-G-R 
R 



826 Ci-(^)-CH 2 - 2 2 



827 Ci-4>-CH 2 - 2 2 



828 Ci 



829 Ci 



CH 2 - 2 2 



CH 2 - 2 2 



830 Ci-^~^-CH 2 - 2 2 

831 Ch-^}-CH 2 - 2 2 



832 Ci 



i-{~}-CH 2 - 2 2 



833 Cl-\>-CH 2 - 2 2 



834 Ci 



CH 2 - 2 2 



835 Ci-(~}-CH 2 - 2 2 



836 Cl 



CH 2 - 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




CH 2 OCH 3 
CH 2 OCH 3 l^JJ 



? 

CH 2 OCH 3 



,CF 3 



CH 2 OCH 3 : F 

-CH-^C-^J-F 
CH 2 OCH 3 



-CH-N- , , 
I H W 

CH2OCH3 



CH2OCH3 



ci 



-CH-^C-O 
CH 2 OCH 3 



CH 2 OCH 3 

-CH-J-Q 
CH 2 OCH 3 



CH 2 OCH 3 



PH 3 
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Table 1.7 7 



Compd. R S-(CH 2 )r k m n chirality R 3 -{CH 2 )^-p 
No. ° 5 



:_q6 



837 Ci-{ )-CH 2 - 2 2 



838 ci-(3- CH 2- 2 2 



839 Ct-i )-CH 2 - 2 2 



840 Ci-<>-CH 2 - 2 2 



841 ci-Q^ 



ch 2 - 2 2 



842 ct-Q-CH 2 - 2 2 



843 Ci-0- CH 2- 2 2 



844 Ch-4>-CH 2 - 2 2 



845 ci-0-CH 2 - 2 2 



846 Ci-i )-CH 2 - 2 2 



847 Ci-i>-CH 2 - 2 2 



H 



H 



H 



H 



H 



H 



(CH 2 )pt-(CH 2 )q-G-R 
R 5 



I? 



-CH-N-C 
CH 2 OCH 3 



9 



CH 2 OCH 



,OCH 2 CH 3 



,OCH 3 



-CH-N-C-^^-OCH 3 
CH 2 OCH 3 OCH 3 



H -(CH 2 ) 3 -C-(3 
H -(CH 2 ) 2 -C-^ 



H -(CH 2 ) 2 -C-^-CI 



-(CH 2 ) 2 



H 3 C 



-(CH 2 ) 2 -C 



'-O CHa 



H -(CH 2 ) 2 - 



0^0 
:-0-O§- 



CH 3 



H -(CH 2 ) 2 -C-^-0-hQ» 



-(CH 2 ) 2 -Ch^^OCH 3 
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Table 1.7 8 

Compd. R V(CH 2 )r k m n chirality R 3 ~(CH 2 )p?-(CH 2 )5-G-R 6 
No. Pr Rf 

848 C^CH 2 - 2 2 1- H -<ch 2)2 -^>ch 3 



849 a-i/-CHa- 



H 3 C 

OCH 3 

2 2 1 H -(CH 2 ) 2 -" 



856 a-4 /-CH 



2 2 1 H 
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rC-0 



H 3 CO 
O 



850 C>-hQhch 2 - 2 2 1 H -CH 2 -|-0-CH 3 

_ O P F * 

851 Ch-{^/-CH 2 - 2 2 1 H _ C h 2 -n-c-n-^J 

852 ci-Q-ch,- 2 2 1 - H -CH 2 -N-c-tvf-^-CF 3 

853 Ch-^-CH 2 - 2 2 1 H -CH 2 -N-C-f;^Q 

854 a-{~)-CH 2 - 2 2 1 - H _ C h 2 -n-c-nj-^_) 

855 Cl^Q"CH 2 - 2 2 1 H _ C h 2 -n.£-n-^-CH 3 



O / C 

857 O-Q-CHa- 2 2 1 - H "CH 2 -N- C- 



o 

C-CHj 



OCH 3 



O , k 



858 Ch\>CH 2 - 2 2 1 - H -CH 2 -^C-Nt-^-OCH 3 
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Table 1.8 0 
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o , CH ' 
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872 
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1 


LI 
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0 
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2 


1 


H 


? y=\ 

— HHn- N- O O CHo"(\ i7 


874 


/==\ 
C^\J-CH 2 - 


2 


2 
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H 


S-\ i » /-> M / \ 

-CH-0-C-N-<^_/ 
CH 3 


875 


(_)-CH 2 - 


2 


2 


1 
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° W CF3 

-CH 2 -N-C-(J 


876 


Br— 


2 




1 


u 
n 




877 


/=\ 
NC \_/" CHr 


o 
d 




I 


n 


o ^ CF3 
-CHa-N-C-^J 


O "7 O 

878 


r\ m / V-PW*- 


2 


2 


1 


H 


0 , CF 3 


879 


5-^-CH 2 - 


2 


2 


1 


H 


0 , CF > 
-ch 2 -^chQ 


880 


^-CH 2 - 


2 


2 
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H 


o , CF ' 

-CH 2 -N-C-Q 
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Table 1.81 










Compd. 
No. 


^>(CH 2 )p 


k 


m n chirality 


R 3 


-CHaJpTT (CH 2 )5-G-R D 
R s 


881 


Br 

(J-CH 2 - 


2 


2 1 


H 


-ch 2 -»chQ 


882 


Q-ov 


o 


O 1 


H 


° W CF3 

-CH 2 -N-C^J 


883 


(>CH 2 - 


2 


2 1 


H 


-ch 2 -n-c-hQ 


884 


0 


2 


2 1 


H 


-CH 2 -N-C^Q 


885 


0 

H 3 C-S-{VCH 2 - 
O 


2 


2 1 


H 


0 

-CH 2 -N-C-^ 


886 


p-\> CH2_ 


2 


2 1 


H 


-CH 2 -N-C-Q> 


887 


/==\ 


2 


2 1 


H 


-CH 2 -N-C-^ 


888 


HO-^J>-CH 2 - 


2 


2 1 


H 


o w CF3 

"CH 2 -N-C-^J 


889 




2 


2 1 


H 


0 P F > 

-CH 2 -N-C-Q • 


890 


^^-CH 2 - 


2 


2 1 


u 
n 


0 , CF ' 
-CH 2 -N-CH^J 


891 




2 


2 1 


H 


0 , CF 3 
-CH 2 -N-C^Q 
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Compd. 
No. 


R S-TCHWr- 


k 

IN. 


m 


n chiralitv 

1 1 \J fill W* f f » T 


R 3 


-(CH 2 k^-(CH 2 )q-G-R 6 
R 5 




h 3 co 

V> CH2_ 


2 


2 


1 


H 


O F> 

H \=/ 


893 


0 2 N 

r)-cH 2 - 

\ — v 


2 


2 


1 


H 


0 F 3 

-ch 2 -n-chQ 




HO CH 3 
CH 3 


2 


2 


1 


H 


0 , CF 3 




\_J K 2,2 


2 


2 


1 


H 


»pU — . M_ p // \ 

H \=/ 


OrtC 

oyo 


CN 

{J-CH 2 - 


2 


2 


1 


H 


O F 3 

-CH 2 N-C-^^ 


<-i O "T 

897 


H0 2 C 


0 

c 


2 


1 


H 


-CHa-N-C-^; 


898 


H0 2 C-^^-CH 2 - 


2 


2 


1 


H 


0 

-CH 2 -N-C-f) 
H 


QQQ 


OCH3 
/=\ 

i> CH2 " 


2 


2 


1 


H 


0 /*» 


900 


H 3 00 2 C-^^-CH 2 - 


2 


2 


1 


H 


-CH 2 -^C-(3 
H > — ' 


901 


Q 

0~ CH " 


2 


2 


1 


H 


0 , CF 3 

-CH 2 -N-C-Q 


902 


0 2 N 

Q-CH 2 - 

0 2 N 


2 


2 


1 


H 


0 , CF 3 

- C H 2 -N-C-{j) 
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Table 1.83 

Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )^f-(CH 2 )q-G-R 6 

No. Pr ' R 5 



903 



904 



905 



906 



907 



910 



911 



H 3 CO o , CF > 

Q-CH 2 - 2 2 1- H -ch 2 -n-chQ 



OCH3 

H' 



o o F> 

O-0H 2 - 2 2 1 - H -O^h-O 



908 W H >= 



n-c 2 2 1 



909 O-vO"* 2 2 1 



Br 



°^CH 2 - 2 2 1 - H -CH 2 -^K5 

o f F = 

£}-(CH 2 h- 2 2 1 - H _ C h 2 _n-chQ 

2 2 1 H -CH 2 -rJ-f5 

Q-CH(CH 2 ) 2 - H W 

o ^ 
H -CHrM-Kj 



o , cp 3 



O - CF3 



C ^-CH 2 - ^ 2 1 - H -CH 2 -.C<5 



C ^CH 2 - ^ 2 1 - H -C^Jc-ti 

B\ O / CF3 

912 O-0H 2 - 2 2 1 - H -CH 2 -^ChQ 



o > Cf > 



913 H 3 CO-(3- CH 2- 2 2 1 - H - CH 2-[t^^^ 
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Table 1.8 4 



Compd. R V(CH 2 ) r k m n chirality R 3 ~(CH 2 )pf- 
No. PT ° 5 



-q6 



(CH 2 )p+-(CH 2 )q-G-R 
R 5 



914 Q-o^-Q-ctv 2 2 



H 



-CH 2 -N-C 



CF 3 



OH 

915 Q-CHCH 2 - 2 



2 1 



H 



CF 3 



916 n v >-CH 2 - 2 2 1 



H 



-CH 2 -M-C- W 



CF 3 



917 



{^}-CH 2 - 2 2 1 



H 



0 V CF 3 

-CH 2 - K -C^Q 



918 HjCOjCCMj-O-CH,- 2 2 1 



H 



-CH 2 -N-C- w 



CF 3 



919 h 3 c-^~)-ch 2 - 2 2 1 



o , CF 3 

-CH 2 -N-C-(J) 



920 



OCF 3 

/=< 2 2 1 



i> CHz " 



H 



CF 3 




921 \-/^ch 2 - 2 2 1 



H 



- CH2 -^ C " w 



o /" 
c-fl 



922 |>-CH 2 - 2 2 1 



H 



-ch 2 -n}-chQ 



923 



924 



Cl "0" 



CH- 



H 2 N-(f 

0~ cHr 



2 2 1 



2 2 1 



H 



H 



-CH 2 - 



o w CF3 



- cH =r[r c -0 
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Table 1.8 5 



Compd. R V_ (C H 2 ) r k m n chirality R 3 
No. FT 



"(CHalpf-CC^^G-R 6 



925 h 2 n-o-0-oh 2 - 2 2 1 



H 



-CHj-N-G 



926 G-ch*-hQ-oh 2 - 2 2 1 



H 



-CH^-N-C- 



9 ^ CFs 



F 3 CQ 

927 >=\ ~. 2 2 1 



0~ CH2 " 



H 



-CHj-N-C 



9 ,-F> 



928 f 3 o 



CH 2 - 2 2 1 



H 



929 h 3 c&-(~}-CH 2 - 2 2 1 



H 



— CHg-N- 



,CH 3 



930 



CH 2 - 



2 2 1 



H 



— CHg-N- 



931 



NC 

Q-CH 2 - 



2 2 1 



H 



— CHj— N- 



trkf 



932 



,no 2 
:M Q-CH 2 - 



2 2 1 



H 



-CHr-N-C-Q 



933 Q-!£- 2 2 1 



H 



-CHg-f^-C- 



934 



C)~ CH2 " 



2 2 1 



H 



-CHr-N-C-^) 



935 



Q-CH 2 - 



2 2 1 



H 



9 

-CH^-NHC- 
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Table 1.8 6 



Compd. R ^(CH 2 )p k m n chirality R 3 
No. Pr 



"(CH 2 )ptV(CH 2 )5-G-R 6 



R 2 



936 



N0 2 

Q-ch 2 - 



2 2 1 



H 



- CH *-£T C - w 




P?3 



937 (H 3 C) 2 



ch 2 - 2 2 1 



H 



-CHg-N-O 



MP 




938 CM fVoH^ 2 2 1 



H 



-CHjr-N-O 



9 J" fz 



0 2 N 

939 - /"\ — - 2 2 1 



CH 2 - 



H 



,CF 3 



940 



OH 



H 



-CHj-N-C-^J 



chH 0" cH2 " 



.CF 3 



941 - /=\ ~. 2 2 1 



942 Ct-0-CH 2 - 2 2 1 



H 



H 



I H W 
CH(CH 3 ) 2 CF 3 



943 cK>-CH 2 - 1 4 0 



H 



-CH^C-^J 



944 Ci-(^)-CH 2 - 1 4 0 



H 



0 / CHa 
. C H 2 -^c-Q 



945 Ci-(])-CH 2 - 1 4 0 



H 



N0 2 

„ J 



-CH 2 -N-C-f ) 



946 Ci-^}-CH 2 - 1 4 



H 



"(CH 2 ) 2 - 



P 



!-M-C-^-NO z 
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Table 1.87 



Compd. 
No. 


R 9 V(CH 2 ) r 


k 


m 


n 


chirality 


R 3 


-(CH^fCH^G-R 6 
R 5 


947 


C, -0~ CH2 " 

\ — V 


1 


4 


0 




H 


P / P C ^ 

-(CH 2 ) 2 -N-C-{ )-OCH 3 
H 


948 


CI-O-CHa- 


1 


4 


0 




H 


-(CH 2 ) 3 -C-N-\ ) 


949 




1 


4 


0 




H 


-(CH 2 ) 3 -C-I^CH 2 -\> 

M 


950 




0 


4 


1 




H 


-CH 2 -N-C-^Q 
n — 


951 


^ ff 


1 


2 


0 


R 


H 


9 g— \ 9 

-CHz-N-C-f V0-C-CH3 
H \=/ 




/ \ — PU - 


1 


2 


0 


R 


H 


-CH^N-C-0-N(CH 3 ) 2 


953 


Cl-CVcHa- 

^ 1/ 


1 


2 


0 


R 


H 


O 

-(CH 2 )2- j4- 0-Qh-N(C H 3 ) 2 


954 


CI ~0~ CH 2" 


1 


2 


0 


R 


H 


H 3 C~NH 


955 


c, -0" cH2 " 


1 


2 


0 


R 


H 


-(CH 2 )2-NJ-C-^ 
H 3 C-NH 


956 


CI-^~^-CH 2 - 


1 


2 


0 


R 


H 


-(CH 2 ) 2 -N-C-^ 
HO 


957 


c, -0" CH2 " 


1 


2 


0 


R 


H 
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Table 1.88 



PCT/US98/23254 



Compd. R V(CH 2 )- k m n chirality R 3 ~(CH 2 )^-(Cb\ 2 )^Q-R e 
No. k r5 



958 


ct ~C^~ CH 2" 


1 2 


0 


R 


H 


"(CHaJr-N-C-^J 


959 




1 2 


0 


R 


H 


-CHr-f^C-^J^M-C-CHa 


960 


Ch-Q-CH 2 - 


1 2 


0 


R 


H 


0 <j> 
-(CH 2 ) r ^C-^~N-C- CH 3 


961 


Cl-^^-CHa- 


1 2 


0 


R 


H 


-CH^y-C^VN-CHa 


962 


C, ~~C~)~ CH 2~ 


1 2 


0 


R 


H 


o 

-(CHaJa-N-C-O-U-^a 


963 


CI-Q-CH 2 - 


1 2 


0 


R 


H 


-(CH 2 )2-N-C-^-OH 


964 


CI-^^-CH 2 - 


1 2 


0 


R 


H 


0 

-CH2-N-C-^y-C0 2 CH 3 


965 


Ct-^~)-CH 2 - 


1 2 


0 


R 


H 


p 

-(CH 2 )2-N-C-^^- 0O 2 CH 3 


966 


C|- 0~ CH2 ~ 


1 2 


0 


R 


H 


-CH2-N-C-^J-C-CH 3 


967 


CI ~0~ CH2_ 


1 2 


0 


R 


H 


-(CH 2 )2-N-C-^-C-CH 3 


968 


CI "0" CH2 ' 


1 2 


0 


R 


H 
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Table 1.89 



pi 

No r^ (CH2)j 


K 


m 


n 


\A 111 cully 


R 3 


-(CHofcrf— (CHo)^-G-R 6 
R 


yoy 2 


1 


2 


0 


R 


H 


HCH,)r^o/V NH 

'2/2^ jjj v - / \ / 




1 


2 


0 


R 


H 


p _/ N(CH3)2 

\ / 


971 Cr- ^ /"UH 2 


1 
i 


2 


o 


R 


H 


p ,N(CH 3 ) 2 

i^"2/2 pi °\ / 


972 Ci-0-CH 2 - 


1 


2 


0 


R 


H 


-CHj-N-O-f) 

H n==/ 


973 cmT~)-ch 2 - 


1 


2 


0 


R 


H 


-(CH 2 )r-[^C-( ) 
H \=' 


974 Cl-\_/-CH 2 - 


1 




n 
u 


D 

rv 


H 

n 




y/o ^"^/^ 2 


1 


2 


0 


R 


H 


'(CH 2 )2-I^C--/^V NH 2 
H \ / 


976 Ch-^VcHr 


1 


2 


0 


R 


H 




977 ci-^Vc^- 


1 


2 


0 


R 


H 


-(CH 2 ) 2 -N-C-0 


978 Ci-Q-CH 2 - 


1 


2 


0 


R 


H 


9 

-CHr-N-C-^^NH 


979 ci-Q-ch 2 - 


1 


2 


0 


R 


H 


p —/^N 
"(CHaJ.-^C-Q'NH 
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Table 1.9 0 



c °Nb pd r^ CH2 ^" k m n chiralit y R3 ~( CH 2fc~j~ 



(CH^fCH^G-R 6 
R 5 



980 Ch-Q-CH 2 - 12 0 R 



981 Cf-0-CH 2 - 12 0 R 



982 ci-(~}-CH 2 - 12 0 R 



983 ci 



,-Q-ch 2 - 12 0 R 



984 d-Q-CH 8 - 12 0 R 



H 



H 



H 



H 



-ch^n-chQ 



P 

q J}N-OCH 3 

9 

hn-c-ch 3 



-(CH 2 )2- 



(HsCfeN 
? 



-(CH 2 ) 2 -N-G 

(H 3 C)2N 

I? 



-CHj-N-C-^^-CHzOH 



985 ct-£)-CH 2 - 12 0 R 



986 



987 



C,_ 0"? H " 

0 

Q-CH-CH 2 - 



12 0 R 



2 2 1 



H 



H 



H 



fP 



-(CH 2 )2-N-C-^-CH 2 OH 
-CH 2 -N-C-f J 



H n=/ 



P 



- CH2_ K" C_ w 



988 Ch-4>-CH 2 - 1 4 0 



H 



-CH 2 -N-C-Q 



989 Ci-{3~ CH 2" 1 4 0 



H -CH 2 -N-C-OCH 2 -<^~^ 



990 Ci-{~)-CH 2 - 1 4 



H 



f? 



-CH2-M-C-^ 



110 

8NSDOCI0 <WO .9925636A1 I > 



WO 99/25686 



PCTAJS98/232S4 



Table 1.91 



Compd. RV >-(CH 2 )r k m n chirality R 3 
No. R 



991 Ci 



CH 2 " 



1 4 0 



H 



-(CH^fCH^G-R 6 
-(CHaJa-C-Q 



992 Ci 



mQ-CH 2 - 



1 4 0 



H 



9 M° CH3 

-(CH 2 ) 2 -C-(yOCH3 



993 ci 



CH 2 ~ 



1 4 0 



H 



CH 3 
H 3 C 



-(CH 2 )2-0 



994 Ci 



mQ-ch 2 - 



1 4 0 



H 



-(CH 2 )3-C-^J 



995 CI-W-CHa- 



1 4 0 



H 



"(CH 2 )3-C-{[}-OCH3 



996 



c| -0" 



997 ci 



998 Ci 



999 c 



1 000 Ci 



CH 2 - 



CH 2 - 



CH 2 - 



CH 2 - 



CH 2 - 



1001 CI-Vi-CHjr 



1 4 0 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



-(CH 2 )3-C-N}-{^ 

- CH -K" c -v> 

CH 2 CH(CH 3 ) 2 
-CH-{|C-^J 



CH 2 CH(CHj) 2 



-CH-^C-\J 
CH 2 CH(CHj) 2 



CH 3 



-CH-^C-H^ 
CHaCKCHafe 



,0CH 3 



-CH-J-^ 
CH 2 CH(CHj) 2 



OCH 2 CH 
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Table 1.92 



Compd. R V(CH 2 ) r 
No. Pc ' 



k m n chirality R 3 



1CH 2 )p?-(CH 2 ^G-R 
R 



- D 6 



1002 Ct-£)-CH 2 - 2 2 1 



1003 C 



1 004 O 



CH 2 - 2 2 1 



ch 2 - 2 2 1 



1 005 ci 



l-Q-CH 2 - 2 2 1 



1 006 O 



1 007 O 



1 008 Ci 



-o- 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



,OCF 3 



CH 2 CKCH 3 l2 

q .CH 2 CHj 
-CH-N-C-Q 
CH 2 CH(CHj) 2 

-CH-^C-^ 

CH 2 CH[CH3)2 0CH 3 

O z 00 ^ 
-CH-N-C-^^-OC Hj 

CH 2 CH(CHj) 2 OCH 3 

-CH-N-C-^^-OCH 2 CH 3 
CH 2 CH(CH 3 ) 2 



; OCH2CH 3 



- CH-N-C-^^-OCH 2 CH 3 
CH 2 CH(CH 3 ) 2 OChfeCHa 
i? 

-CH-N-" 

T H 

(CH 2 ) 2 -9-NH 2 



1009 ci-Q-CH 2 - 2 2 1 

1010 CI-Q-CH 2 - 2 2 1 



1011 Ci 



CH,- 2 2 1 



1012 Ci-(^}-CH 2 - 2 2 1 



H 



H 



H 



H 



.OCH, 



(CH2)r^-NH 2 
O 



(CH 2 )r<5-NH2 
O 



OCH2CH3 



(CH2)r9-NH 2 
O 



CHaCHa 



9 

(CHjJr^-NHj OCH 3 
O 
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Table 1.93 



Compd. R V(CH 2 ) r 
No. Pr 



k m n chirality R 3 



-(CH 2 J-( 



- D 6 



"(CHs^CH^G-R 
R 5 



1013 a-\ >-CH 2 - 2 2 1 



1014 ci 



>"0" CH2 ~ 2 2 1 



1015 ci-(~)-ch 2 - 2 2 1 

1016 o-^)-CH 2 - 2 2 0 



H 



H 



H 



OCHj 



-p+£{-<K~^-ocH 3 

(CH 2 )2-9-NH2 OCH, 
O 

Q OCHjCH, 

-prK> 

(CHalj-9-NHj 



OCH 2 CH 3 



-•ja+N-C-^-OCHjCHa 

(CHaJy^-NHz OCHjCHj 
O 



OCHjCHj 



1017 ci-(3" CH2 " 2 2 



H 



1018 ct-0- CH 2- 2 2 1 



1019 ci-<>-ch 2 - 2 2 1 



H 



H 



9 



f OCH 2 CH 3 



-CHa-N-C-^J-OCHzCHa 

9 ,°CH 2 CH 3 
-CH 2 - N-C-^J~OC H 2 C H 3 

OCH 2 CH 3 



1020 Cl~0-CH 2 - 2 2 1 



1021 ci-i>- CH 2- 2 2 1 



1022 CI-<>-ch 2 - 2 2 1 



1023 Ci-{)-CH 2 - 2 2 1 



H 



H 



H 



H 



,OCH 2 CH 3 



-CH 2 -N-C-i:_7-OCH 3 

p OCH 2 CF 3 
-CH 2 -N-C-0 
F 3 CCH 2 0 

(S) 9 



0CH 3 



CH 3 OCH 3 



(S) 9 Vi 

CH 3 



113 



BNSDOCIQ <WO 99256SSA1_I_> 



WO 99/2S686 



PCT/US98/23254 



Table 1.94 



Compd. R S-(CH 2 ) r 
No. 1 



k m n chirality R 3 



-(CH 2 J-( 



-(CH^CCH^G-R^ 
R 



1 024 Ci 



CH 2 - 2 2 



1025 Ct-Q~CH 2 - 2 2 



1 026 Ci 



CH 2 - 2 2 



1027 Ci-Q" CH2 " 2 2 

1028 Ci-^-CHj- 2 2 



1 029 Ci 



CH 2 - 2 2 



1030 Ch-(~^-CH 2 - 2 2 



1031 Ci 



CH 2 - 2 2 



1032 o-Q-ch 2 - 2 2 

1033 Ct-^-CH 2 - 2 2 



1034 Ci 



CH 2 - 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



-^H-N-C-<^-OCH3 

CH 3 OCH 3 
(S) PCH 2 CH 3 
-CH-N-C-^^-OCH 2 CH : 
CH 3 

(S) ff , 0CH * CH 3 
-<^H-N-C-^^-OCH 2 CH 3 

CH 3 ' ~" 



-CH-NhC-O- 
CH 3 



OCH 2 CH 3 
PCH 2 CH 3 
OCH 3 



(5) 9 >V 



QCH 2 CF 3 
-CH-N-C- _ 
CH 3 OCH 2 CF 3 
OCH 2 CH 3 

CH 3 



CH 3 



OCF3 



(S) 



CH 3 



OCH3 



CH-^C-^J 



OCH3 



-CH-f^-C-f > 
CH 3 OCH3 

(H) 9 / CH 2 CH 3 
CH 3 

-CH-N-C-f VOCH3 
i H W 
CH 3 0CH 3 
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Table 1.9 5 



Compd. R^ (C H 2 ) r k m n chirality R 3 ~(CH 2 )^(CH 2 )q-G-R 6 



1035 Ci-0- CH 2- 2 2 1 



1036 Ct-(]}-CH 2 - 2 2 1 



1037 CI-O-OV 2 2 1 



1038 Ci-£)-CH 2 - 2 2 1 



1039 Ci-{~)-CH 2 - 



2 2 1 



i-Q~ CH 2- 2 2 1 



1 040 C 



1041 Cl-O-CHz- 2 2 1 



1042 Cl-0- CH 2- 2 2 1 



1043 Ci-4>-CH 2 - 2 2 1 



1044 Cl-^)-CH 2 - 2 2 1 



1045 Ct-{>-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH-N-C-^-OCHzCHa 
CH 3 



,OCH 2 CH 3 



0CH 2 CH 3 



-CH-Jj-C-^y-OCH 2 CH3 
CH 3 OCH 2 CH 3 
(fl) 9 PCH 2 CH 3 

-Ci+-r|-c-^J-ocH3 

CH 3 

CH 3 OCH 2 CF 3 



(A) ? 
-CH-N- 

£ H 



CH 3 



w 9 

CH 3 



pCH 2 CH 3 



PCF 3 



OCH 3 



CH 3 



-CHf-N-G-f > 



H )= / 
H 2 N 



9r{ 

-CH 2 -N-CH( ) 



H )=/ 
H 2 N 



9 

-CH 2 -N-C- 



CH 3 
H 2 N 



-CHfN-C-f 7 



PCH 2 



H )=/ 
H 2 N 
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Table 1.9 6 



Compd. R V (CH2 ) r k m n chirality R 3 
No. Fr 



"(CH 2 )p|-(CH 2 )q-G-R 6 
R 5 



1046 Ci-Q-CHa- 2 2 



1 047 Ci 



1048 C 



CH 2 - 2 2 



CH 2 - 2 2 



1 049 C 



-o 



ch 2 - 2 2 



1 050 Ci-Q- 



CH 2 - 2 2 



1051 CmQ-CH 2 - 2 2 



1 052 C 



1 053 Ci 



1054 C 



ch 2 - 2 2 



CH 2 - 2 2 



CH 2 - 2 2 



1055 Ci-Q- 



CH 2 - 2 2 



1056 O-Q-CHa- 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-/"~i 



H >=< 
H 2 N CI 



PH 3 



H 2 N CH 3 

-CH 2 -r|c-f_V 0C H 3 

H 2 N OCH 3 

9 P H > 

-ch 2 -n-c-hQ 

H 2 N Br 

CH 2 CH(CH 3 ) 2 OCH3 

(S) O / CH 2 CH 3 
-CH-^C-hQ 

CH 2 CH(CH3) 2 



-CH-N-C-^^-OCHa 

CH 2 CH(CH 3 ) 2 OCH3 
(S) 0 />CH 2 CH 3 
-CH-N-C-H^J-OCH 2 CH 3 

CH2CH(CH3)2 

OCH 2 CH 3 



(S) fi> ^/ 2 3 
-CH-N-C-^^-OCH 2 CH 3 

CH 2 CH(CHj) 2 OCH 2 CH 3 

(S ) 9 / OCH * CH 3 
-CH-W-C-^^-OCHa 

CH 2 CH(CH3) 2 

-rtr c -Q 

CH 2 CH(CH3) 2 OCH 2 CF 3 
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Table 1.9 7 



Compd. R ^>(CH 2 )r k m n chirality R 3 -(CH 2 fcrV 
No. Pr r5 



_d6 



(CH 2 )pt7(CH 2 )q-G-R 
R 5 



1057 c 



CH 2 - 2 2 1 



1058 c\-^y~CH 2 - 2 2 1 



1059 C 



CH 2 - 2 2 1 



1060 cr-v)-CH 2 - 2 2 1 



1061 Ci 



CH 2 - 2 2 1 



1062 Ct-{~)-CH 2 - 2 2 1 



1 063 Ci 



1064 CI 



1 065 C 



1 066 CI 



1 067 0 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH-N-C-^J 
CH 2 CH(CH3) 2 



OCH 2 CH 3 



,0CH 3 



-CH-NJ-C-Q 
CH 2 CH(CH 3 ) 2 

o P CF 3 
-CH-N-C-^J 
CH 2 CH(CH3) 2 

(H) 0 P CH * CH 3 
-CH-N-C-^J-OCH 3 

CH 2 CH(CH3) 2 

-CH-N-C-Q 
CH 2 CH(CH3) 2 OCH 2 CF 3 
o PCH 2 CH 3 
-CH-j|C-Q 
CHzCHtCH^ 

(fl) p ,0CH 3 
"fHN-C-O 
CH 2 CH(CH3) 2 

r. P CF 3 
-CH-N-C-^J 
CH 2 CH(CH3) 2 

n P CH 3 

-CH-j^-Q 

CH 2 CH(CH 3 ) 2 0CH 3 

-Crt-fj-C-Q 
CH 2 CH(CH3) 2 

n P CH 3 

CH 2 CH(CH3) 2 OCH3 
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Table 1.98 



Compd. Rl >-(CH 2 ) r 
No. FT ' 



k m n chirality R 3 



-(CH 2 )^tV(CH 2 )^G-R 6 



1068 Cl-O-CHr 2 2 1 



1069 Ch-{3~ CH2 " 2 2 1 



1070 C\-\)-CH 2 - 2 2 1 



H 



H 



H 



OCH 2 CH 3 



-CH-j^C-^J-OC^CHs 



CH 2 CH(CH3) 2 

-ch-n-c-^Jh-och 2 ch 3 
ch 2 ch(ch3) 2 och 2 ch 3 



-<jH-N-C-£J 



1071 Cl-0-CH 2 - 2 2 1 



1072 Ci-Q-CH 2 - 2 2 1 

1073 Ch-Q-CH 2 - 2 2 1 

1074 Ch-{~)-CH 2 - 2 2 1 



1075 ci-i>- CH 2- 2 2 1 



1076 Ch-0- CH 2- 2 2 1 



1077 Ch-0- CH 2- 2 2 1 



1 078 O 



CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



CHjpOvO 



CH, 



-pr&c<cH,), 

CH 2 OCH 2 -^ 

-CH-N-C- 1 
CHaOCH^J 




CH, 



-CH+-N- 

CH 2 OCH^} 



OCF 3 



CH 2 OCH2- 



N0 2 

i<5 



-CH-N- 



CH 2 OCH 2 - 



9 



-(jH-N-C-^J-CF 3 
CHaOCH 2 -Q 



I 



OCI 



118 



aVSOOCIO <WO 9325£3£A1J_> 



WO 99/25686 



PCT/US98/23254 




93256S8A1 I > 



WO 99/25686 PCT/US98/23254 

Table 1.100 



Compel. 
No. 


P>(CH 2 )r 


k m 


n 


chirality 


R 3 


-(CH 2 ^T7(CH 2 )q-G-R 
R 5 


1090 






0 


R 


H 


OCH 2 CH 3 
-CH 2 -N-C-^ 


1 091 




1 2 


0 


R 


H 


-CH 2 CH 2 -N-C-fj> 
n / 
H 2 N 




ru-/ V- pu - 
Ch \_/ 2 


1 2 


0 


R 


H 


-CH 2 CH 2 -^C-f> 
H 2 N 




or \j 2 


1 2 


0 


R 


H 


~CH 2 CH 2 -N-C-^J 
H 2 N 


1094 




1 ^ 


A 

u 


q 

n 


H 


-CH 2 CH 2 -f^C-/^Y^) 
H 


1095 


c>-\> CH2 " 


1 2 


0 


o 
H 


M 


-CH 2 CH 2 -f^CH^J 


1096 


/ \__ /-» t_l — 

ci ^VjT ch 2 


1 2 


0 


R 


H 


-CH 2 CH 2 -^C-^nQT 
H 




Pi—/ V- CHo- 


1 2 


0 


R 


H 


— CHpCH^N-C~\ 7 

° n 2 w •« |-j \ / 




PI—/ V-CHo- 


1 2 


0 


R 


H 


o _y Br 

-CHr^C-fy-CHa 


1099 


c| -0" cH2- 


1 2 


0 


R 


H 


9 /-< Br 


1100 


c, -0" CH2 ~ 


1 2 


0 


R 


H 


-CH 2 -^^F 
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Table 1.102 



Compd. R V(CH 2 )r 
No. 1 



k m n chirality R 3 



-(CHg^CH^G-R 6 



1112 



H 3 




ch 2 - 12 0 R 



CH 3 



1113 CK)-CH 2 - 2 2 1 



H 



H 



0 / CH 3 
-CH 2 -^C-^J>-N0 2 

o _y Br 

-CH,-N-C-f3~ CH 3 
H — 



1114 Cl-(>- CH 2- 2 2 1 



H 



-CHa-N-C-^J-F 



1115 Cl-4>-CH 2 - 2 2 1 



H 



9 /-< C ' 



1116 CHh(>-CH 2 - 2 2 1 



-CH 2 -N-C-h^^-CH 3 



1117 C 



i-Q-CHr 2 2 1 



H 



-CH 2 -N-C-h^^- NO 



1118 (3-JtQ-CH 2 - 



12 0 R 



H 



-CH 2 -N-C-Q 



1119 H 3 CS-0- CH ^ 1 2 ° R 



H 



-CH 2 -N-C-^J 



1120 



1121 



h 3 co_ 

0-ch 2 - 12 0 R 
OCH 3 



0 2 N-^y-CH 2 - 



12 0 R 



H 



H 



9 

-CH 2 -N-C- 



-CH.-N-C-^J 



1122 (H.c) 2 ch-\^-cht 12 0 R 

CH(CH 3 ) 2 



H 



9 /K CF3 

-CH 2 -N{-C^Q 
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Compd. R ^-(CH 2 )- k m n chirality 



1123 



1124 



/-Q- CHr 1 2 0 R 



\=/ Br 



CH 2 - 



12 0 R 



1125 c 



mQ-CH 2 - 2 2 1 



1126 o-O-cht 2 2 1 

1127 ch-Q- CH2 " 2 2 1 



1128 ci 



CH 2 - 2 2 1 



H 



H 



H 



H 



-CH 2 -N-C-(3 



NO 2 



-CH-N- 
I H 



a 



CH 2 OCH 2 H^ 



N0 2 



L 2 OCH 2 H^ 



NH 

CHsOCHf^) 



OH; 



1129 Ch-0-CH 2 - 2 2 1 



CH 2 - 2 2 1 



1130 Cr-\J 



1131 a-\y 



CH 2 - 2 2 1 



H 



H 



CH 2 OCH 2 -Q 



-CH-N- 
I H 



Br 



CH 2 OCH 2 -(^) 



1132 C 



CH 2 - 2 2 1 



H 



QHjOCHj-^} 



h 3 co 



1133 H,CO-(y-CH 2 - 



12 0 R 



H 



-CH 2 -NhC-^J 
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Table 1.104 



Compd. R S-(CH 2 )i 
No. Fr ' 



If k m n chirality R 3 



-(CH 2 kf- 



-q6 



^(CH^G-R 
R 5 



h 3 CO 

1134 H 3 CO-\^-CH 2 - 



12 0 R 



1135 



1136 



1137 



.1138 



H3CO 

r 




CH 2 - 12 0 R 



N0 2 



0-fVcH 2 - 



H 3 CO 



O^^CH 2 - 
Br 

Q3- CH2 - 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



9 



P F 3 



-CH 2 -N-C- 

H W 



_ C h 2 _m- c -h(J 



-CH 2 -N- 



-CH 2 -N-C-^J 
-CH 2 -N-C-^J 



1139 (3"~(CH 2 ) 2 - 12 0 R 



H 



1140 



1141 



0 2 N 

0-CH 2 - 
0 2 N 

0~ CH2_ 



12 0 R 



12 0 R 



H 



H 



9 

-CH2-N-0 



1142 



CH *~ 12 0 R 



H 



9 

-CH 2 -N-C« 



skf- 



1143 Jr^ W2 V\ 1 2 0 R 



H 



-CH 2 -N- 



H 3 cq 



1144 



H3CO 



0- 



CH 2 - 12 0 R 



H 



-CH 2 -NJ-C-{J 
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Table 1.105 



pi 

Compd. "^(CH 2 )r k m n chirality 
No. R 



R 3 -(CHs^CH^G-R 6 



H 3 cq 

1145 h 3 C0-O-ch 2 - 12 0 R 

N0 2 

1146 Q-c»S>-Q-CHr 12 0 R 

1147 wl^tO^r 1 2 0 R 



H 



H 



H 



-CH 2 -fsHC- 



-CH2-N-C-Q 
-CH 2 -N-C-^J 



1148 



1149 



1150 



1151 



1152 



1153 



1154 



1155 




CH 2 - 




PH 3 
^-CH 2 - 

CH 3 
CH 3 
-CH 2 - 

CH 3 
PH 3 

q»-cH 2 - 

CH 3 
PH 3 

• CH 3 
^H 3 
-CH 2 - 

CH 3 
2H 3 
-CH 2 - 

CH 3 
PH 3 





12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-^J 



-CH 2 -J>-C5 



OCH 2 CH 3 



-CH 2 -N-LC5 



-CH 2 -N-C-CH 



CH 2 CH 3 




PF3 



H 
H 

9 ^rv c 



-CH 2 -^C-<^T 
F 3 C 
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Table 1.106 



Compd. Rt V(CH 2 )p k m n chirality ' R 3 -(CH 2 )^(CH 2 )q-G-R 6 
No. Pr R 



No. R 



1156 



1157 



1158 



1159 



1160 



1161 



1163 



1164 



1166 




CH 2 - 



CH 3 
H 3 




CH 2 - 



CH 3 
CH 3 



CH 3 
CH 3 



CH 3 
CH 3 

>-CH 2 - 
CH 3 

.OH 
CH 2 - 




H 3 CO-{~}- 



PH 3 

1162 H 3 CO-> /^-CH 2 - 
H 3 C 




HaCO-^^-CHj- 
H 3 CO-^_^-CH2- 



n65 rQ~ 



CH 2 - 



H 3 CO-^~^-CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



2 0 R H 



2 0 R H 



H 



H 



H 



H 



H 



H 



H 



O oX(CH 3 ) 3 
-CHa-N-C-VJ 



9 /Sv SCH 3 

-CH 2 -N-C-Q 
H 2 N CI 

-CH 2 -N-C-O-0CH 3 
H 2 N 0CH 3 



9 

-CH 2 -r^o 



-CH 2 -N-C 



H 2 N Br 

9 pFa 



~CH 2 -f^C- 



-CH 2 -NHO 



-CH2-N-0 



^ CF3 



-CH-hhC-^J 



-CH 2 -N-C-/~S 



P"=3 



H 
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Table 1.107 



PCT/US98/232S4 



Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )pf-(CH 2 )q-G-R 6 
No. PT R 



1167 Ch-Q-CH r 2 2 1 



1168 



1169 ^rv>cH r 



H 



1170 



1171 Ct-4>-CH 2 - 



!-^>-CH 2 - 



1172 ci 



1173 ci-4>-CH 2 - 



1 1 74 Ch-^J-CHj- 



1175 H 3 C-W-CH 2 - 



1176 H 3 C-4 >-CH 2 - 



1177 H 3 C-\ >"CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-^ 



p-O 



-CHo-N-C-f N ) 



CF 3 



H 



PP3 



H \=/ 



-CHa-N-C-^J-Br 



H 

H 



• c n c -w 

H 

-CHo-N-C-f 7 



-CH 



H >=/ 
H 2 N 



9 ^-< CH3 
"!t CH Q- Br 



9 _^TV OH 

H 

ff _^rr OCH:3 

- CH2 -fr c -v 3 U 

H 
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Table 1.108 



Compd. R S-(CH 2 )r 
No. R 2 ^ 1 



k m n chirality R 3 



-(CHs^CH^G-R 6 



1178 h 3 c-< >-ch 2 - 1 2 0 R 



1179 h 3 c-^-Ch 2 - 12 0 R 



1180 h 3 C-( )-CH 2 - 12 0 R 



1181 



1182 



1183 



1184 



1185 



1186 



CH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1187 ct-i >-CH 2 - 2 2 1 



1188 CK )- CH 2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 



_ C H 2 _^ c _p\ 
H 2 N 




H 2 N 

- cH2 -^-CO 

H 

9 V CH 3 

-CH 2 -N-C-H^^-Br 



-CH 2 - 



H 



-CH 2 -fsfC-0 



H 2 N 



NO 5 



H 2 N 
H 



PH 3 



-CHz-N-C-^J-Br 
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Table 1.109 



Compd. R >-(CH 2 )r k m n chirality R 3 
No. Pr 



"(CH 2 )p?-(CH 2 )q-G-R 6 



1189 Cm(^)-ch 2 - 2 2 1 



1190 CH^}-ch 2 - 2 2 1 



1191 



1192 



1193 



1194 



1195 



1196 



1197 



1198 



1199 



PH 3 

^CH 2 - 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 

? -A 

-CHo-N-CHf J 



H )== / 
H 2 N 

PF 3 



-CH 2 -N-C-0 
F 



-CH 2 



,OCF 3 



-CH 2 -N{-C-^ 

-CH 2 -N-CH^ 
F 3 C 

-CH 2 -N-C^J> 



-CH 



F 

-CH 2 -NJ-C-h^J 

9 M CH3 

-CH 2 -^-C-Q 
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Table 1.110 



Compd. R S-(CH 2 )r k m n chirality 
No. Fr 1 



R 3 



~(CH 2 )pf-( 



_d6 



R 5 



1200 



1201 



1202 




2H 3 

-CH 2 - 

CH 3 
PH 3 

CH 3 

✓H3 

>"CH 2 - 
CH 3 



12 0 R 



12 0 R 



1 2 0 R 



1203 h 3 C-(>- ch 2- 12 0 R 



H 



H 



H 



H 



-CH 2 -N-C-Q 
CI 

-CH 2 -N-C-^-F 



9 



-CH 2 ~N-C" x , 




P F 3 



-CH 2 " 



PCF 3 



1204 H 3 C-^~)-CH 2 - 12 0 R 



1205 H 3 o 



i-QKCHr 12 0 R 



H 



H 



-CH 2 -N-C-f > 



F 3 C 



1206 H 3 C-0- CH 2- 12 0 R 



H 



" CH 2~[t C "W 



1207 h 3 C-0- ch 2- 12 0 R 



H 



-CH,-N-C-f x > 



H )=/ 
F 



1208 H 3 C-(^}-CH 2 - 12 0 R 



H 



9 

-CH 2 -N-C* 



1209 H 3 C-^y~CH 2 - 12 0 R 



H 



-CH 2 - 



9 ^ CH3 



1210 » 3 C-^y~CH 2 - 12 0 R 



H 



9 W C ' 

-CH 2 -N-C-Q 
CI 
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Table 1.111 



Compd. R >-(CH 2 )r k m n chirality R 3 
No. R 



-(CH^CCH^G-R 6 
R 



1211 h 3 c-0- ch 2- 1 2 0 R 



H 



-CH 2 -N-G 



1212 H 3 C- 



:^Q-CH 2 - 1 2 0 R 



H 



i-^-CHr 2 2 1 



1213 c 



1214 CH-0-CH 2 - 2 2 1 



CH,- 2 2 1 



1215 O-W-CH;,- 



1216 CH-{~)-CH 2 - 2 2 1 



H 



H 



H 



-CH 2 -N-C-f~S 



PF3 



H >= / 
F 3 C 



-CH 2 -NfC-H0 
F 



PF 3 



-CH^M-C- 



CI 



-CH 



1217 ch-0-ch 2 - 1 2 0 R 



CH 2 - 12 0 R 



1218 Ch\J 



H 



H 



-CH 2 - 



r»U~S 



CF 3 



H 

CI 



-CH 2 -N-C-( > 



,CH 3 



H )=/ 
F 



1219 c 



CHz- 12 0 R 



H 



9 /-< CH3 

-CHj-N-C-^-CI 



1220 Ci 



1221 Ci 



khQ-CH 2 - 



1 2 0 R 



ch 2 - 1 2 0 R 



H 



H 



-ch 2 -;X0 

H 2 N 

-CH 2 -^C-^-F 
H 2 N 
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Table 1.112 



pi 

Compd. ^^( CH2 ) r k m n chirality 



1CH 2 )p|-(CH 2 )q-G-R 6 



1222 ci-0-CH r 12 0 R 



H 



-CH 2 -J|C--<fJ 



1223 a-\J-CH 2 - 1 2 0 R 



1224 c 



12 0 R 



1225 h 3 c-(_}-ch 2 - 12 0 R 



H 



H 



H 



-CH 2 -N-0 



-CH,-N-C-f J 



N0 2 



H )=/ 
HO 



-CH 2 -- N-C-f > 



P F 3 



h y=f 
ci 



1226 H 3 C-{3- CH 2" 12 0 R 

1227 H 3 C-Q-CH 2 - 12 0 R 



H 



H 



-CH 2 -N-C-Hf > 



H y=f 

F 



™CH 2 -N-C-^J-CI 



1228 h 3 c-{]}-ch 2 - 12 0 R 



1229 h 3 c-0- ch 2- 12 0 R 



1230 h 3 C-0-CH 2 - 12 0 R 



1231 h 3 c-^)-ch 2 - 12 0 R 



1232 h 3 c-0- ch 2- 12 0 R 



H 



H 



H 



H 



H 



-CH 2 -N-C-0 
H 2 N 




-CH 2 -W-C-^J" 
H,N 



-CH 2 -N-C-^f J] 
H 
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Compd. 
No. 



1233 



1234 



1235 



1236 



1237 



1238 



1239 



1240 



CH 3 
CH 3 

CH 3 
QH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

0/-CH 2 - 
CH 3 

PH 3 

o^- CH2 " 

CH 3 
CH 3 

CH 3 



k m n chirality R 3 



1 2 0 R 



12 0 R 



12 0 R 



12 0 R 



1 2 0 R 



12 0 R 



12 0 R 



12 0 R 



1241 c 



1242 Ci 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



1243 C 



HhQ~CH 2 - 



2 2 1 



H 



H 



H 



"(CH 2 )pP-(CH 2 ^G-R c 
R 5 

-CH 2 -N-C-< > 



H 

CI 



-CH 2 - 



PH 3 



H )= / 
F 



-CH 2 -NhC-H0 
H 2 N 



-CH 2 -N-C 

H 2 N 



9 ^ CHa 



-CH 2 -N-C-rf 



H 



-CH 2 -N-C-^ 
-CHa-N-C-f 7 



NO, 



h y=^ 

HO 



PF 3 



C! 

CH 3 



-CH 2 - 



h 

F 



9 W CHj 
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Table 1.114 



Compd. Rl >-(CH 2 ) r k m n chirality R 3 ~(CH 2 )p^-(CH 2 )q-G-R 
No. Pr h;J 



1 244 ci 



i-{~)~ CHr 2 2 1 



1245 cU}-ch 2 - 2 2 1 



1246 ch\Vch 2 - 2 2 1 



1247 Cm()-ch 2 - 2 2 1 



1248 ci-Q-CHr 2 2 1 



1249 CH\ >-ch 2 - 



12 0 R 



1 250 H 3 C- 



CH 2 - 12 0 R 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-f 7 



H )= / 
H 2 N 



9 




~CH 2 -^CHp)-F 
H 2 N 



H 

-ch 2 -nj-c-hQ 

HO 

9 ^ N ° 2 

-CHa-itC-O^C. 

NO * 



-CH 2 -N{-?-^HCI 



1251 



1252 C 



H3 

>-CH 2 - 
CH 3 




12 0 R 



H 



9 r-C° 2 

-CH 2 -NhC-^J~ CI 



9 



CH 2 - 1 2 0 R H -CH 2 -M-C-^-CH(CH 3 ) 2 



1 253 h 3 c 



ch 2 - 12 0 R 



H 



9 



CH 2 -N-C-(3-CH(CH 3 ) 2 



PH 3 

1254 ^-CH 2 - 1 2 0 R 

CH 3 



9 



H -CH 2 -N-C-^^-CH(CH 3 ) ; 
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Table 1.115 



Compd. RV >(CH 2 ) r k m n chirality R 3 ~(CH 2 )p-f-(CH2)q-G-R 6 



~(CH 2 ) F tV( 



No. R 



1255 C 



1257 



1258 



1259 



1265 



f-([^-CH r 1 2 0 R 



1256 h 3 c-(^-CH 2 - 1 2 0 R 



CH 3 

o^ CH2 " 

CH 3 



1 2 0 R 



H 3 C-Q-CH 2 - 1 2 0 R 
CH 3 

|Q^CH 2 - 1 2 0 R 



CH 3 



1 260 H 3 o 



;-^-CH 2 - 1 2 0 R 



1261 CmQ-CH 2 - 1 2 0 R 



1262 H 3 C-0- CH a" 1 2 0 R 



1263 



PH 3 

t Q-CH 2 - 1 2 0 R 

CH 3 

1264 CH-Q-CHr 12 0 R 



H 3 C-0-CH 2 - 1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-f } 



H >==/ 
H 2 N 



-CHs-N-C-f > 



H >=/ 
H 2 N 



-CH 2 - 



H )=' 
H 2 N 



H 2 N 



-CH 




CI 



H 2 N 



OCH 2 CH 3 



-CHg-N-C 

0 C(CH 3 ) 3 
H 3 C 

ft /^C(CH3) 3 
-CHa-N-C-^J, 

H 3 C 
H 3 C 




135 



BNSDCCID <VVO 



992563SA1 I > 



WO 99/25686 



PCT/US98/23254 



Table 1.116 



Compd. R S-(CH 2 ) r 



No. R 



k m n chirality R 3 



-(CH 2 )p^-(CH 2 )p-G-R 6 
R 5 




CH,- 



CH 3 



1266 



1267 ck\>-CH 2 - 



1268 Ci-i>-CH 2 - 



1269 a-\ >CH 2 - 



1270 Cl-\/-CH 2 - 



>-0- c 



1271 ci-i /-CHr 



1272 h 3 C-\ >-CH r 



1273 h 9 0-4 >-ch 2 - 



1274 HaO-4 ^-CH 2 - 



1275 H 3 C-\ >-CH 2 - 



1276 h 3 C-([)-ch 2 - 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 




H 

-CH 2 -l*C-< > 



H >= / 
H3CO 



-CH 2 -N-C 



HO 



-CH 2 -N-C- 
HO 

;no 2 



9 /VV OCF3 



-CH,-N-C-< > 



H ^ 
H 3 CO 



H ^ 
HO 



H ^ 
HO 



9 W N ° 2 
-ch 2 -»K> 
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Compd. R S-(CH 2 ) r k m n chirality R 3 -(CH 2 )p|-(CH 2 )q-G-R 6 
No. d5 



1277 



1278 



1279 



1280 



1281 



PH 3 

o/- CH2 - 

CH 3 
CH 3 



^-CH 2 - 
CH 3 

2H 3 

^-CH 2 - 

CH 3 
PH 3 

CH 3 
^H 3 

-CH 2 - 
CH 3 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1282 c 



CH r 2 2 1 



H 



H 



H 



H 



H 



H 



H 

-CH 2 -N-C-^J 
H 3 CO 



OCF 3 



Br 



" CH2 ~K" C " >W 
HO 



_ C H 2 -N-?-0 
HO 

,N0 2 



-ch 2 -n-c-< J-? 



9 



~ccr 



OCF 3 



1283 C 



ch 2 - 2 2 1 



1284 C(-Q-CH 2 - 2 2 1 

1285 Ci-^-CH 2 - 2 2 1 



H 



H 



H 



1286 H ' 'ncch^o-Q-ch,- 1 2 0 R H 

H 3 C 



-CH 2 -N-C-^ 
H 3 CO 

-CH^C-^J 
HO 

-CH 2 -N-C-^J 
HO 

-CH 2 -^C-^J 



N0 2 

1287 o,^i-cH r 1 2 0 R 



H 



-CH 2 -^C-^J 
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Table 1.118 



Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )^|-(CH 2 )^G-R 6 
No. R 2 ° 5 



4 

R 5 



1288 



1289 



1290 



h 3 co-^^-CH 2 - 
CH 3 

CH 3 
CH 3 

CH 3 



1291 h 3 o-4 ^-ch 2 - 



1 292 H 3 C-^)-CH 2 - 

1 293 h 3 c-^-ch 2 - 



1294 h 3 c-4 ^-ch 2 - 



1295 H 3 0-4 >-CH 2 - 



1296 H 3 C-<v >-CH 2 - 



1297 H 3 C-^^-CH 2 - 

H 3 CO 

1 298 h 3 CO-^Vch 2 - 

Br 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -M-C-(~S 



.OCH 3 



H >=/ 
H 2 N 

-CH 2 -N-C-^ 

H 2 N CH 3 

H 

9 r-£" 3 

-CH 2 -N-C-Q 
H 2 N 8r 

-CH 2 -IM-C-( ) 



H >=< 

9 



F 

,0=3 



-CH 2 -N-C-<C5-F 



9 0^ C ( CH 3)3 

-CH 2 -N-C-<Ql 



SCH a 



-CH 2 -N-C-nQf 



-CHr-N-o-^J 

F 3 C 

9 CF 3 
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Table 1.119 



No. R 

h 3 co 

1299 h 3 cc-0-ch 2 - 1 2 0 R 



H3C0 



pCH 3 



1300 h 3 coh(^-ch 2 - 



12 0 R 



1301 h 3 0 

H 3 CO 



1302 



1304 



1305 



1306 



0CH3 

0-O-CH 2 - 12 0 R 



H3C.CH3 
h 3 co-Qhch 2 - 



1 2 0 R 



1303 h 3 c 



H3CO 

0-Q-CH3- 1 2 0 R 



Hi CO 



^-CHjO-^-CHi- 




H 3 C0-<\ i-CHj- 



H 3 CCH 2 



H 2 0_ 



HjCO-\ >-CHr 



12 0 R 



12 0 R 



12 0 R 



H 3 cq 

1307 h 3 CO-0-ch 2 - 1 



2 0 R 



HO 




ch 2 - 12 0 R 



1308 



H 3 cq 

1309 H 3 CO-0-CH 2 - 12 0 R 
1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



Compd. R V(CH 2 )r k m n chirality R 3 ~(CH 2 )p|j(CH 2 )q-G R 

kin R 



:-d6 



-CHi-»C-{J 

-CH,-N-C-Q 

-CH 2 -NhC-^ 

9 CF 3 



-CH 2 - 



-CH 2 -N-C 



MP 



-CH 2 -N-0 



9 

-CH 2 -N-C- 



-CH 2 -N-0 



-CH 2 -N-C-^ 
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Table 1.120 



Compd. F \V(CH 2 ) i - k m n chirality 
No. R 2/ 1 



R 3 



-(CH 2 )^(CH 2 )q r G-R 
R s 



-Q6 



H 3 CO_ 
1310 H(>Q^CH 2 - 



1311 



1312 



1313 



1314 



1315 



1316 



1317 



1318 



1319 



1320 



Q-CH 2 - 




Br 



CH 2 - 



CH 2 - 



cm Qkch 2 - 



CH 2 - 



CH 2 - 






CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -^C-C=/> 
-CH 2 -N-C-Q 

-CH 2 -N-C^Q 

-CH 2 -N-C-^J 



-CH 2 - 



-CH2-N-C- w 



.CF 3 



9 

-CH 2 -N-C- 



9 

-CH 2 -N-C 



-CHo-N-C-^J 
-CH 2 -N-C-^J> 
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Table 1.121 



k m n chirality R 3 



"(CH 2 )pf-(CH 2 )5-G-R 6 



1321 c\-\ >-CH 2 - 



1322 ct-C /-ch 2 - 



1323 Or\ ,)-ch 2 - 



1324 Ct-4 }-CH 2 - 



1325 ch-(~~^-CH 2 - 

1326 CH^^-CHa- 



1327 o-i ^-ch 2 - 



1328 H 3 c-Q-CH r 

1329 h 3 C-Q-CH 2 - 



1330 h 3 c-\J-ch 2 - 



1331 HjC-i /-CHr 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



"CHf-N-C-Q-CI 



-CHa-N-C-^J-CHa 
-CH 2 -N-C-^-C. 



-CHo-M-C-f > 



,CH 3 



H ^ 
HO 



-CH 2 -N-C-Q-C-{^} 



-CH 2 -N- 



HO 



-CH 2 -N-C-f > 



pH 3 



H 

H 2 N 



-CH 2 -N-0 



-CH 2 -N{-C-^J-CH 3 

0 _/' 
-CH 2 -NhC-Q^CI 



-CH 2 -N-C" 




PH 3 



HO 



1A1 
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Table 1.122 



PCT/US98/23254 



Compd. R V(CH 2 )r 
No. Pr ' 



k m n chirality R 3 



-(CH 2 k?-( 



-q6 



"(CH 2 )p+-(CH 2 )q-G-R 
R 5 



1332 h 3 C-Q-CH 2 - 1 2 0 R 



H 



-CH 2 -NhC-0-C-(~) 



1335 



1336 



1337 



1338 



1339 



1340 



1341 



1 333 h 3 c-\ >-CH 2 - 1 2 0 R 



1334 H 3 C-^)-CH 2 - 1 2 0 R 



CH 3 

CH 3 
PH 3 
^~CH 2 - 

CH 3 
PH 3 
^H 2 - 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 



1 2 0 R 



1 2 0 R 



1 2 0 R 



1 2 0 R 



12 0 R 



1 2 0 R 



1 2 0 R 



H 



H 



1342 C(-<>-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



.I 



-CH 2 -N-C-0 



HO 



-CH 2 - 



PH 3 



H )=/ 
H 2 N 



-CHg-j^C-^J-CI 



-CH 



! "jt c "w" CH3 



-CH 2 -N-C- 



9 

-CH 2 -I^G 



-CH 2 -N-C-^_ r u-^^ 



-CH 2 -N-C-0 
HO 



-CH 2 -N-C-0 
H 2 N 
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Table 1.123 



Compd. R >-(CH 2 )r k m n chirality R 3 
No. R 



1343 ct-()-CH 2 - 2 2 1 



H 



-(CH 2 )p?-(CH 2 )5-G-R s 



-CH 2 - 



■M-?-^-CH 3 



1 344 c: 



1345 ci 



1346 ci 



1347 ch-^ 



1 348 H 3l 



CHjr 2 2 1 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



CH 2 - 12 0 R 



ch 2 - 12 0 R 



H 



H 



H 



H 



H 



-CH 2 -^C"C5- 

-CHa-N-C-^J 
HO 

-CH 2 -N-C-f > 



CI 



,CH 3 



H ^ 
HO 



-CH 2 -N-C-y 
-CH 2 -N-C-fJ 



1349 



CH 3 



CH 2 - 12 0 R 



CH 3 



1350 Cl-\ 



ch 2 - 2 2 1 



1351 Ct-£J-CH 2 - 



12 0 R 



1352 H 3 C- 



:-Q- CHa " 120 R 



H 3 




1353 & //-CHr 1 2 0 R 

CH 3 



H 



H 



H 



H 



-cH 2 -N-c-y 
-cH 2 -N-c-y 



-ch jT 



-CH^C 



0 



o 
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Table 1.124 



pi 

Cornpd. ">(CH 2 ) r k m n cnirantv 
No. Fr 



-(CH 2 fc?-( 



-d6 



"(CH 2 ) F H(CH 2 ) T G-R 
R 



1354 Ch-(]}-CH 2 - 2 2 1 



1355 Ch-\ >-CH 2 - 12 0 R 



H 



H 




HN 
O 



-CH 2 -N-C-f > 



CN 



H >=/ 



1357 



1359 



1360 



1356 h 3 C-<_>-CH 2 - 12 0 R 



;h 3 

CH 3 



CH 3 
PH 3 



CH 3 



12 0 R 



1358 Ch-(~)~CH 2 - 2 2 1 



CH 2 - 12 0 R 



ch 2 - 12 0 R 



H 



H 



H 



H 



H 



-CH 2 -N-C-H^i 



H >=/ 
H 2 N 



CN 



-CH 2 -M-C-0 
H 2 N 



-CH 2 -NhC-0 
H 2 N 



V -CH 3 
-CH2~M-C^<^ 

H "^CH3 

CH 3 



1361 H 3 C-^^-CH2- 1 2 0 R H _ CH2 _j^ c _<^^OCH 3 



1362 



1363 



PH 3 

CH 3 
PH 3 

CH 3 



12 0 R 



12 0 R 



1364 h 3 c-0~ ch 2- 12 0 R 



H 



H 



? 

-CH 2 -N-C- 



CH 3 

9 /-4rCH 3 

-CH 2 -N-C-<^ 

OH 3 



9 /-< CHa 

-CH 2 -M-C-(j> 
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Table 1.125 



pi 

Compd. "V(CH 2 )r k m n chirality R 3 
No. Pr 1 



"(CHg^CH^G-R 5 



R= 



1365 



1366 



QH 3 

CH 3 
QH 3 

CH 3 



1367 H 3 C-\ >-CH 2 - 



1368 ci-\J-ch 2 - 



1369 CH\>-CH 2 - 



1370 ci-4 >-CH 2 - 



1371 0\ i~CH 2 - 



1372 Ci-(3- CH 2- 

1373 H 3 C-Q-CH 2 - 



CH 2 - 



1374 



1375 h 3 C-\ >-ch 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-CH^> 
H 3 C 



-CH 2 -^C-^^-CH 3 



9 



2 0 R H -CH 2 -N-C-H^)-CH 3 



-CHj-N-O-^-OI 



F 3 CCH 2 0 



-CH 2 -N-C-\ 




OCH2CF3 



-CH 2 -N-C-^J 



-CH 2 -N-0 




-CH 2 -N-C-^J-CI 



9 x 

-CH 2 -N-C-^ 
F 3 CCH 2 0 



OCH 2 CF 3 



-CH 2 -N-C-fJ 
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Table 1.126 



Compd. R V(CH 2 ) r 
No. R 



k m n chirality R 3 



-(CHs^CH^G-R 6 



1376 h 3 c-0- ch 2- 1 2 0 R 



1377 H 3 C-0- CH *- 1 2 0 R 



1378 



1379 



1380 



1381 



1382 




CH 3 
CH 3 
-CH 2 - 

CH 3 
PH 3 
p-CH 2 - 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1383 Ci-VJ-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



9M 

-CH 2 -N-C-\J 



to 



-CH 2 -N-G 
2 H 




-CH 2 -N-C-^_/-CI 



F 3 CCH 2 0 



OCH 2 CF 3 



H -CH 2 -N-C-HQf 



•Br 



-CH 2 -NhC-^J 



2 H 




-CH 2 -N-C-^-CI 



1384 ci-O-CHr 2 2 1 



H 



-CH 2 -N-C-f| 



1385 Cr-(>- CH 2- 2 2 1 



1386 Ci-4J-CH 2 - 2 2 1 



H 



H 



-CH 2 -N-0 



9 M 




to 
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Table 1.127 



PCTAJS98/232S4 



pi 

Compd. n ^( CH2 )_ k m n chirality 
No. R 



R 3 



-(CH 2 J-( 



-p6 



-(CH 2 ) r f-(CH 2 ) r G-R 
R 



1396 





?h 3 

-CH 2 - 

CH 3 
PH 3 

CH 3 
PH 3 
-CHf- 

CH 3 
H 3 CCH 3 
H 3 C-\_VcH 2 - 
H 3 C CH 3 

H 3 Q_ 
H 3 C-^^-CH 2 - 

H 3 C-^^-CH 2 - 



1387 



1388 



1389 



1390 



1391 



1392 



1393 h,cch 2 -\ >-ch 2 - 



o 2 N 

1 394 h.c-Q-CH,- 



1395 HjC^ch-Q -0 ^" 



H 3 C-\ >"CH 2 - 



1397 Bp ^Q-ch 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -J-^ 



-CH 2 -N-C-<r I, 
H W N 
I 

CH 3 

-CH 2 -N-C^ >= N 
H 



-CH 2 -^C-£5 



W 

.CF 3 



-CH 2 -N-C-/~^ 



P F 3 



H \==/ 



-CH 2 -N-0 



-CH 2 -N-0 



V 

-CH 2 -N-0 



-CH 



_ C H 2 _N. C ^J 



-CH 2 - 
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Table 1.128 



Compd. R S-( CH2 ) r k m n chirality R 3 -(CH 2 )r?-(CH 2 )q-G-R 6 
No. Pr ° 5 



1398 



<pH 3 
CH- 



1399 Ci 



1400 



<fH 3 
>-Q-CH- 

Cl 

CH— 



1401 H 3 C-\>"CH 2 - 



1402 H 3 C-Q-CH 2 - 

1403 h 3 c-^-ch 2 - 



1404 H 3 C-<\ />-CH 2 - 



1405 H 3 C-\ >-CH 2 - 



1 406 H 3 C-W-CH 2 - 



1407 H 3 C-\ /)-CH 2 - 



1408 H 3 C-\ >-ch 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-/~^ 



H 



-CH 2 -N-C-Y~^ 



,CF 3 



H \=/ 



-CHa-NhC-^J 



9 ^^ Cl 



H 

p PCH3 

o 

H 2 N OCH 3 



-CH 2 -^C-\>-OCH3 



"CH 2 -N-C-^N 

9 /-« 
-CH 2 -N-C-\J 



H 3 CS 

? _^ CH3 
-CH 2 -fvhC-<J 

H 

H3CCH2S 
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pi 

Compd. ""V(CH 2 ) r k m n chirality R 3 
No. Pr 



-(CH 2 )p?-(CH 2 )q-G-R 6 



1 409 H 3 C 



;-Q-CH 2 - 12 0 R 



H 



-CH 2 -N-C- 



0 _y CH * 

[t c -0 



1410 



1417 



1418 



PH 3 

CH 3 



12 0 R 



1411 o-O-CHr 12 0 R 



1412 h 3 c- 



;-hQ^CH 2 - 



12 0 R 



CH 3 

1413 ^" CH 2- 1 2 0 R 

CH 3 



1414 Ch-C >-CH 2 - 2 2 1 



1415 Ch-0" CH 2- 12 0 R 



1416 H 3 C-^^-CH 2 - 12 0 R 




h 3 

>-CH 2 - 
CH 3 



CH-^-CH 2 - 



12 0 R 



2 2 1 



1419 Cm(^-CH 2 - 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N- 



$-0 



K,0-C-NH 

O . 



H3OC-NH 
O 



9 

-CH 2 -N-C- 

H3O-C-NH 
O 



-CH 2 -N-L0 



H 3 0-C-NH 
6 



-CH 2 -N-C-^ 
HoN 




H 2 N 



SCN 



SCN 



-CH 2 -fshC--0 
H 2 N 



,SCN 



H 2 N 



SCN 



-CH 2 -hf-C-H0 
H 2 N 



,SH 
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Table 1.130 



Compd. RV(CH 2 )- k m n chirality R 3 -(CH 2 b^-(CH 2 )q-G-R 6 

NO. f\5 



1420 H 3 C-Q-CH 2 - 12 0 R 



1421 



1425 



CH 3 
CH 3 



12 0 R 



1422 ch\>-CH 2 - 2 2 1 



1423 Ci 



CH 2 - 12 0 R 



1424 H 3 C-^)-CH 2 - 12 0 R 




CH 2 - 12 0 R 



CH 3 



1426 Cf-\J-CH 2 - 2 2 1 



1427 C 



1 428 Ci 



CH 2 - 2 2 1 



CH 2 - 2 2 1 



1429 h>cch 2 o-^-ch 2 - 2 2 1 



1430 /°~0~ CH2 ~ 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C -^_J 
H,N 



SH 



9 




,SH 



-CH 2 -^C-^J 



- C H 2 -N-C-^~) 
H,N 



-CH 2 -N-C- 



9 /= 



-CHj-N-C-^ 



-CH 2 - 



/= 



-ch 2 -n-c-h(^ 

-CH 2 -N-C-^ 



H 3 C-NH 



-CH 2 -N-C-^J> 
(H 3 C) 2 N 



-CH 2 -f^C-^ 
H 2 N 

-CH 2 -N-C-^ 
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Table 1.131 



PCT/US98/23254 



Compd. R V(CH 2 ) r 



k m n chirality R 3 



% 

R 



-(CH 2 )p-HCH 2 )^G-R 6 



1431 hiCch 2 o-^}-ch 2 - 2 2 1 



1432 ( °-Q- CH *- 2 2 1 



1433 HjCch 2 o-Q>-ch 2 - 2 2 1 



1434 hjCch 2 o-<(~V-ch 2 - 2 2 1 



1435 h,cch 2 -{~)-ch 2 - 2 2 1 



1436 (HjChCH-Q-CHj- 2 2 1 



1437 h,c ( ch j)2 o-(3- w 2- 2 2 1 



1438 h,cch 2 -0- ch *- 2 2 1 



1439 (K>C) 2 CH-QH-CHr 2 2 1 



1440 HjCich^o-^-cHj- 2 2 1 



1441 H 3 CS-\/-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 2 N 



Br 



HoN 



Br 



-CH2-N-C- 



-CHz-N-C 



CHr^_/-OCH 2 CH> 



-CH 



H 2 N 



OCH 2 CHi 

CI 



-CH 2 -^C-H0 
H 2 N 



P 



-CH 2 -N-C-H0 
H 2 N 



CI 



-CH 2 -N-C-^ 
H 2 N 



Br 



~CH 2 -NhC 

H 2 N 



Br 



-CH 2 



H 2 N 



Br 
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Table 1.132 



C °No Pd R2/" (CH2) r k m n chirality 



-(CH 2 J-( 



-d6 



"(CH 2 )pi-(CH 2 )q-G-R 
R 5 



1442 H>ccH 2 -(>- CH J- 2 2 1 



1443 (HiCfcat-Q-CH*- 2 2 1 



1444 HjCfCHjijO-Q-cH,- 2 2 1 



1445 HjCCHa-^J^-CHj- 2 2 1 



1446 (H,ChCHHQHCHr 2 2 1 



1447 h,c(ch 2 ) 2 o-hQ>-chj- 2 2 1 



1448 H 3 CS-< >-CH 2 - 2 2 1 



1449 HjCCHa-O-CHa" 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CHj-M-C 



-CHr-Kj-c-^J> 

^CH*^ /-CH(CH 3 )j 



-CHr-N-C- 

^CHj-£}-0(CH 2 )sCH> 




-CHj-M-C- 



CHr\ /-CH2Chj 



-CHj-M-O 



CHj-^-OtCHrizCHl 



9 

-CH 2 -(^-C- 



CH 2 H^-SChb 

PF3 



1450 (HiChCH-t )-CHr 2 2 1 



-CH 2 -N-C-{J 



1451 (HjCCHjJjMhQhchj- 2 2 1 



H 



-CHf-N-C-Q 



HQ 



1452 



H 3 CO-Q-CH 2 - 2 



2 1 



"CHf-N-C-Q 
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Table 1.133 



Compd. R V(CH 2 )r 
No. 21 



k m n chirality R 3 



- D 6 



-(CHsfei-CCH^G-R 
R 



1453 h,c(ch z ) 2 o-^)-ch 2 - 2 2 1 



H 



-CH 2 -N-C-f > 



H \=/ 



1454 H)CCH a o-^-CH 2 - 2 2 1 



H 3 cq 



1455 HO-{]}- CH 2- 



2 2 1 



H -CH,-N-C-/~i> 



H 



H \=/ 

PF3 



- CH 2-|t C -0 



1456 ^~^}~ CH2 ~ 2 2 1 



1457 (CH 3 ) 2 »-(~)~ CH 2- 2 2 1 



H 3 CO 

HC-^~^-CH 2 - 



1458 — /=\ ~. 2 2 1 



1459 (h 3 c) 2 n-Q-ch 2 - 2 2 1 



H3CO 

1460 >"\ ~. 2 2 1 



HO-^^-CH 2 - 



H3CO 

1461 >=\ ~. 2 2 1 



CH 2 - 



H3CO 



1462 hcmQ-CH 2 - 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 2 N 



CI 



-CH 2 -N-C-\ 



H 2 N 




-CH 2 -N-C 



H 2 N 




-CH 2 -^C-^ 
H 2 N 



CI 



Br 



Br 



-CH2-N-0 



,OCH> 



0 

-CH2-N-C- 



,Bf 



,OCHj 



CHyt /"OH 



1463 CH-( >-CH 2 - 2 1 1 



H 



-CH 2 -f|C-Q 
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Table 1.134 



c T pd - !^>-< CH 2>i 

No. R 3 ^ 



f" k m n chirality R 3 



"(CH 2 )p|-(CH 2 )q-G-R 6 
R 5 



1467 



1464 Ch\ >-CH 2 - 2 1 



1465 CH-^-CH 2 - 2 1 



1 466 <>-(")- 



CH 2 - 2 1 



Ci-^^-CH 2 - 2 1 



1468 Ci-^^-CH 2 - 2 1 

1469 ci-^^-ch 2 - 2 1 



1470 Ch-4 >-ch 2 - 2 1 



1471 Ci-(\ >-CHr 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



9 /= 



-CH 2 -N-C-^ 



CI 



-CH 2 -N-C- 



9 >- 



-CH 2 -N-C-0 



.N0 3 



,CF 3 



F 
CI 



_ C H 2 -^-c-^-CI 



1472 ^ 3 CHr 1 2 0 R 



H 



,-CH 2 -N-C-Q 



1473 



Bf X}-CH 2 - 1 2 0 R 



H 



9 

-CH 2 -N-C- 



1474 



I 9 



-CH, 



CH 3 



12 0 R 



H 



-CH^M-C-Q 
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Table 1.135 



Compd. 
No. 




k m 


i 1 


oi in dii iy 


R3 

n 


— fCHoV-4— fCHofc-G-R 6 

v or, 2/p 1 - v '2/q ^ r 1 
R 5 


1475 




1 ^ 


U 


D 
n 


Li 
H 


?m cf ° 

-CH S -N-C-^J 


1476 




1 2 


0 


R 


H 


-0H t -»C-{J 


1477 




1 2 


0 


R 


H 




1478 


X>-CH 2 - 


1 2 


0 


R 


H 


-CHo-N-C— f 7 
H \=/ 


1479 


hL H3 

H 3 C-^_>-CH 2 - 
CH 3 


1 2 


0 


R 


H 


-CHs-N-C-H^J 


1480 


CH 3 

H 3 C-^"CH 2 - 


1 2 


0 


R 


H 




1481 


,CH 3 
H 3 C-\_^-CH 2 - 
H 3 C 


1 <; 


n 

u 


D 

r\ 


i_i 
rJ 


-CHj-N-0-<_J 


1482 


iTVch 2 - 


1 2 


0 


R 


H 




i too 


T 7-CH-r 


1 2 


0 


R 


H 


H \=/ 


1484 




1 2 


0 


R 


H 


-CH 2 -N-C-^J 


1485 


H 3 C_ 0" CH2 " 


1 2 


0 


R 


H 
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Table 1.136 



C °No Pd R^" (Ch2)r k m ° chirality R3 



~(CH 2 )p?7 



-d6 



rf7(CH 2 )^G-R 



1486 h 3 c-{ Vch 2 - 12 0 R 



1487 h 3 C-Q-CH 2 - 1 2 0 R 



1488 HjC-CVcHj- 12 0 R 



H 



H 



H 



H 2 N 

-CH 2 -N-C-^ 



9 
C- 

H 2 N 

H 2 N CI 
-CH 2 -NhC- J <J 



1489 H 3 c-\y- CH 2" 12 0 R 



H 



-CH 2 -NhC-<> 



1490 



H 3 C-HQh-CH 2 - 12 0 R 



H 



9 



PH 3 



1491 h 3 C-(~)-ch 2 - 12 0 R 



H 



^H 2 
O 



-CH 2 -M-C-<3 



1492 h 3 c-^}-ch 2 - 12 0 R 



H 



1493 



1494 



1495 



1496 





✓H 3 
-CH 2 - 

CH 3 
JH 3 
-CH 2 - 

CH 3 
PH 3 

CH 3 
PH 3 

CH 3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



-CHr-flC-CE 



I? 

-CH 2 -|ShC W 

H ^ 



H 3 C 



9 



?H 3 



H VN 



H 3 C 



156 



EMSDOCID <VVO 932SS3SA1J_> 



WO 99/25686 



PCT/US98/23254 



Table 1.137 



Compd. R V(CH 2 ) r k m n chirality R 3 -(^^(CHs^G-R 6 
No. R 5 



1497 l iZ}~ CH *- 12 0 R H 



CH 3 

1498 JQ- CH 2- 1 2 0 R H 




CH 3 
CH 3 



1499 



1500 



1501 



CH 3 

CH 3 



CH 3 
CH 3 



1502 



1503 



-CH 2 -N-0--«0 



CH 3 

CH 3 CH 3 



-CHz-N-C-O 



^-ch 2 - 1 2 0 R H _ C H 2 -^?j<] 3 



T 3 p CH 3 

p^CH 2 - 1 2 0 R H _ CH2 _N.£_<f 



^-ch 2 - 1 2 0 R H _ CH2 _N.?_^> 

CH 3 



PH 3 ff ,CF 3 

^-CH 2 - 1 2 0 R H -CH 2 -N-C-^-F 

CH 3 F 
CH 3 Q OCHF 2 

^-ch 2 - 12 0 R H -CH^-hQ 

CH 3 

1504 h 2 n-{^-CH 2 - 1 2 0 R H -CH 2 -N-c- 



1505 ^"""H**- 1 2 0 R H - C H 2 -NhC-M 



H \=/ 

Br 



1506 ci-O-CHr 2 1 1 - H -ch 2 -n-c-/j 



1507 a-^}-CHr 2 1 1 - h -ch 2 -n-c-^ 



H 2 N 
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Table 1.138 



Compd. R V(CH 2 ) r k m n chirality ' R 3 
No. FT 



~(CH 2 )p|-(CH 2 )q-G-R 6 



1508 ci 



2 1 1 



1509 ct-\)-CH 2 - 2 1 1 



H 



H 



-CH 2 -^C-^J-F 




H 2 N 



1510 ct-Q-CHr 2 1 1 



9 >< 

-CHg-N-C-^J 
H 2 N 



1511 Ch-Q- 



CH 2 - 2 1 1 



H 



-CH 2 -N-C-^J 



1512 C 



1515 



1517 



mQ-CH 2 - 



2 1 1 



1513 ci-Q-CHj- 2 1 1 



1514 (H,CCH J ) J N-Q>-CH J - 2 2 1 



H 3 CO-^~)-CH 2 - 



2 2 1 



1516 (HjCCHaJjN-^-CHj- 2 2 1 



HQ . 



H3CO-Q- 



CH 2 - 



2 2 1 



1518 h 3 CO^>CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-0 
H 2 N 



.CI 



-CHj-N-C-^ 



? 

-c- 

H 2 N 




.CI 



-CH 2 -N-C-0 
H 2 N 



CI 



9/H 
-CH 2 -rshc-^J 

H 2 N 



Br 



H 2 N 



Br 



-CH2-N- 




2 



,OH 
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Table 1.139 



Compd. R V(CH 2 )- k m n chirality ' Ft 3 -(CH 2 )A 



No. R 



-Q6 



(CH 2 )p-h-(CH 2 )q-G-R 
R 5 



1519 H 3 CO^}-CH 2 - 



2 2 1 



H 



-CHj-N-' 




° 



"1 



.OH 



1520 Br-<\ >-CH 2 - 



1522 



1527 



1521 H 3 CO-4 /-CHr 



H 3 CQ_ 
1 523 H 3 CO-(3- CH ^ 



H3CC) 

1524 ho ^Q_ C h 2 - 



1 525 B.— (~)-CH 2 - 

1 526 H 3 CO-{^-CH 2 - 



p-^>CH 2 - 



h 3 co 

1528 H 3 CO-Q-CH 2 



H 3 CO 

1 529 ho^Q-ch 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



? 



-CH 2 -N-C-\ 



-CH 2 -N-C 



-CH 2 - 



.Br 



.Br 



Br 



_ C H 2 -£-C-\_j> 



,0CF 3 



-CH 2 -N-C-^ 



.OCF3 



-CH 2 -J>^~} 



,0CF 3 



?M° CF3 



-CH 



-CH 2 -N-C-^ 



9 /= 




,OCF 3 
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Table 1.140 



Compd. R V(CH 2 )r 
No. Pr 1 



k m n chirality R 3 



-(CH^fCH^G-R 6 



1532 



1537 



1530 Br-^ >-CH 2 - 



1531 H 3 CO-W-CH 2 - 



H 3 CC( 

1 533 H 3 CO-Q-CH 2 - 



h 3 co 

1 534 ho-Q-CHt 



1 535 Bi— Q-CH*- 



1536 h 3 co-\ >-ch 2 - 




CH 2 - 



H 3 CO_ 
1538 H 3 CO-^)-CH 2 - 



h 3 co 

1539 HO-\"~V-CH 2 - 



1540 Br-^>-CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C 



9 M CF > 




-CH 2 -N-C-0 



F 

,CP3 



-CH 2 -N-C-^ 
F 



PF3 



-CH 2 -N-C-(^ 




-CH 2 -N-C-{^ 



CF 3 



.CFa 



-CH 2 



,CF 3 
F 



-CHa-N-C-^J-F 



PF 3 



-CH 2 -N-C 



PF3 



-CH 2 -N-C-H^-F 
-CH 2 -N-C-Q-F 



-CH 2 -N-C-^-F 
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_ 0 CH=C(CH 3 ) 2 

1549 h 3 c-{~)-ch 2 - 1 2 0 R H " CHz "h C >CH 

H 3 C 3 



1550 



1551 
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Table 1.142 



Compd. R V-(CH 2 )r 
No. Fr 1 



k m n chirality R 3 -{CH 2 )^-(CH 2 )^G-R 



1-06 



1552 h 3 C-{3- ch 2~ 1 2 0 R 



H 



-CH 2 -N-C-(3 



1553 h 3 c-(^)-ch 2 - 1 2 0 R 



-a 



1554 H 3 C-0-CH 2 - 12 0 R 



1555 h 3 C-(>-ch 2 - 12 0 R 



H 



H 



9 

-CH 2 -N-C 

H ^ 



H3 



9 



H 3 C 



1556 h 3 C-Q-CH 2 - 1 2 0 R 

1557 h 3 c-^-CH 2 - 12 0 R 



H 



H 



9 



-CH^C- y „ 
H 3 C 

-CH 2 -N-C-<^T 
H 3 C 



1558 H 3 c-0-CH 2 - 1 2 0 R 



1559 h 3 c-T>- ch 2- 1 2 0 R 



H 



H 



9 N=N 
-CH.-N.C-yU 

H 3 C I^CH 3 

ff ^ C(CH3)3 
-CH 2 -N-C-f », 



12 H ~ V N 



H 3 C 



1560 H 3 c-0- CH 2- 1-2 0 R 



H 



9 /=v 



NT 



1561 H 3 C-T>- CH 2- 12 0 R 



H 



-CH 2 -N-C- 
2 H 



O CH 3 
» J-CH 3 



CH 3 
CH 3 



1562 H 3 C-0- CH ^ 1 2 0 R 



H 



9 

-CH 2 -N-C-H^ 

0 2 N OCH3 
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Compd. R S-(CH 2 ) r 
No. Pr 1 



k m n chirality R 3 



1563 h 3 c-Q-ch 2 - 12 0 R 



1 564 h 3 o 



1565 



1566 



1567 



1568 



1569 



CH 2 - 12 0 R 





CH 3 

Vch 2 - 

CH 3 

:h 3 

-CH 2 - 

CH 3 
CH 3 
^-CH 2 - 

CH 3 
pH 3 

CH 3 
PH 3 

CH 3 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1570 h 3 C 



1571 h 3 C 



CH 2 - 2 2 1 



ch 2 - 2 2 1 



1572 QjLQ-cnr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



"(CH^fCH^G-R 6 



-CH,-N-C-£} 
CI 



H 3 CO 



0 2 N OCH3 



-CH 2 -N»C-^ 



0° 



-CH 2 -N-C-^J 
H 2 N 



CI 



-CHj-N-C 



CHf^^-SCH) 
P F 3 



-CH 2 -N}-C-^ 



1573 »^oOtJ°K> CH -- 2 2 1 



H 



-CH.-NfC-^ 
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Table 1.144 



Compd. R '>-(CH 2 ) j - k m n chirality R 3 
No. FT 



-(CH 2 )pT7( 



_d6 



-(CH 2 )pf-(CH 2 )5-G-R 
R 



1574 h.c^On-c-Och,- 2 2 1 



H 



-CH, 



1575 ch^,L(>ch 2 - 2 2 1 



H 



-CH 



1576 (Q^-<>cHa- 2 2 1 



H 



9 



-CH 2 -N-C 



> ^ CF3 



1577 HO^tf-N-C-^^CH,- 2 2 1 



H 



H C 

1578 '^g-Q-cn,- 2 2 1 



H 



-CHj-N-C-^ 



CH 3 

1579 <5-.gO.CH,- 2 2 1 



H 



-CH 2 -N-C 



PF3 



1580 Q-n-c-Q-c"*- 



2 2 1 



1581 Ch\J-CH 2 - 2 2 1 



1582 Ch-{ >-CH 2 - 2 2 1 



1583 CmT>- ch *- 1 2 0 R 



1584 Ch\J-CH 2 - 12 0 R 



H 



H 



H 



H 



H 



-CH 2 -N-C- 



-CH 2 -N-C-^J 

o o 

o o,t CH > 

O O 

-CH 2 -N-C-^J 
H 2 N 



-CH 2 ~N-C-< > 



PCF 3 



h y=s 

H 2 N 
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Table 1.145 



Compd. R V(CH 2 ) r 
No. Pr 1 



k m n chirality R 3 



~(CH 2 )rT7( 



-d6 



-(CHaJp-f-CCH^G-R 
R 5 



1585 o\-\ >-CH 2 - 



1594 



1595 



1586 C\-\ >-CH 2 - 



1587 Ch-&>-CH 2 - 



1 588 ci-\J-CH 2 - 



1589 h 3 c-(~)kch 2 - 

1590 h 3 c-Q-ch 2 - 

1591 H 3 C-Q-CH 2 - 



1592 h 3 c-\ J-CH 2 - 



1593 h 3 c-(3- ch 2- 



H 3 




CH 2 - 



CH 3 
H 3 




CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH^N-C-f x > 



H ^=N 



9 

-CH 2 -N-C- 



-CH 2 -N-C-^> 



-CH 2 -N-C-Q 



-CH 2 -N-C-^ 
H 2 N 



CF 3 



-CH 2 -N- 



9 ^ OCF3 

H 2 N 



-CH^C-Q 



H 



9 



2 H w 



-CH 2 -N-C-f ) 



H >==/ 
H 2 N 



? 



-CH 2 -W-0 




OCF 3 



CH 3 



H,N 
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Table 1.146 



Compd. R S-(CH 2 ) r k m n chirality ' R 3 -(CHgJpfr 
No. d5 



- D 6 



(CH 2 )pt-(CH 2 )q-G-R 
R 



1596 



1597 



1598 



1599 




CH 3 

-CH 2 - 
CH 3 
pH 3 
-CH 2 - 

CH 3 

J>-CH 2 - 

CH 3 
CH 3 
^"CH 2 - 
CH 3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1600 ch-<>-CH 2 - 2 2 1 



1601 ci-Q-CHr 2 2 1 

1602 Ch-^-CH 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CHo-N-C-f 7 



h ^ 



-CH 2 -^C-^J 

-cH 2 -r|C-Q 



-CH,-ltC-/~S 



H )=/ 
H,N 



9 

-CH 2 -NHC- 



9 ^-/ JCFl 

H 2 N 



- CH2 -K" C - ^ 



,Br 



1603 Cl-(>-CH 2 - 2 2 1 



H 



9 

-CH 2 -N-0 




CI 



1604 Ci-4 )-CH 2 - 2 2 1 



H 



-CH 2 -N-C-<C/> 



9 -K} 



1605 a-\J-CH r 2 2 1 



H 



i? 

-CH 2 -N-G 



O / CHa 

uk5 



1606 a-Q-CH r 1 2 0 R H -ch 2 -n-c-^ 



SCF 3 
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Table 1.147 



oompu. 
No. 


r2 >(ch 2 )- 


k 


m 


n 


cniraiity 


D3 


V^ n 2ip 1 c v on 2/q ^ n 
R 5 


1607 


H 3 C -0" CH2 " 


1 


2 


0 


R 


H 


p ^< SCF3 

-CH 2 -^C-^) 
H 


1608 


CH 3 

of CHz 

CH 3 


I 


o 
c. 


n 

u 


R 


H 


-CH^N-C-^ 


1609 


CI-^_/-CH 2 


O 


O 
c 


1 

1 




H 


-CH 2 -N-C-^J 


1610 




o 


0 


1 




H 


~ CH 2-{t C "W 


1611 


a. o 

c, -0-k-K!> ch *- 


2 


2 


H 
I 




u 


-CHa-N-C-^J 


1612 






o 
c. 


i 




H 




1 fin 

ID I O 


_ ^ C ffi /* \_ — 


2 


2 


1 




H 




1 O 1 4 




1 


2 


0 


R 


H 


CF 3 


1615 


^ — y 


2 


2 


1 




H 


-CH 2 -N-C-/ > 
H N = / 


1616 


F 3 CS-Q-CH 2 - 


2 


2 


1 


- 


H 


-CH 2 -N}-C-^J 
H 2 N 


1617 


F 3 CS-^-CH 2 - 


2 


2 


1 




H 


-CH 2 -^C-Hp 
H 2 N 
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Table 1.148 



Compel. R^-fCH^.- k m n chirality 



R 3 



-(CH^CCH^G-R 6 
R 5 



HQ 



1618 H 3 CO-Q-CH 2 - 

1619 H 3 CO-^}-CH 2 - 



1620 h 3 CO^>CH 2 - 



1621 H 3 CO-^~^-CH 2 - 

1 622 HjCO-^^-CH^ 



1 623 HO-^y~CH 2 - 



1624 HO-C >"CH 2 - 



1625 HO-^)-CH 2 - 

1 626 ho-Qh-ch 2 - 



1 627 ho-\>-ch* 



1 628 H 3 CS-^-CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



2 0 R H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHz-W-C-Hf 7 



H >=/ 



OCF 3 



-CH 2 -N-C-Q 
F 



-CH 2 -W-C -\J- F 



-CH 2 - 



-CH 2 -N-C-^J 



9 

-CH 2 -N-0 



-CH 2 -J>-{^-l 



-CH 2 -N-C- 



,CF 3 
F 

,CF 3 



-CHz-N-C-f )- F 



H ^=< 
F 



-CH 2 -N-C-f 7 



PP3 



H \=< 
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Table 1.149 



Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )i 
No. ° 5 



-□6 



(CHg^CH^G-R 
R 5 



1632 



1637 



1638 



1639 



1 629 H 3 CS-\J-CH 2 - 



1 630 H3 \Vch 2 - 
o 



1631 HjNCH 2 -\ >-CH 2 - 



.ci 




■N 



1 633 NC-^^-CH 2 - 



1 634 (HjChCH-^-CHj- 



1635 h 3 C-\ /-ch 2 - 



1636 h 3 C-{~)-ch 2 - 



PH 3 

CH 3 
CH 3 



CH 3 
CH 3 

If 0 "*- 
CH 3 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C-^J-F 

-CHr-]*c-(_> 

-CHi-N-C-<_) 



-CH 2 - 



-CH 2 -N-C- 



o 

-CH 2 -N-C-^)-C(CH3) 3 
H 3 CyCH 3 

h tf^iiJk 

-CH 2 -N-C-^l^ 
H -CH 2 -I|C-QMCH 2 )4CH : 



y 

2 0 R H -CH 2 -N-C-^~0(CH 2 )3CH3 



-CH 2 -[^0-0-||C-OCH 2 CH3 
H 2 N 
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Table 1.150 



R 1 

Compd. ^^>_( CH2 ) r k m n chirality R 3 



-(C^^CH^G-R 6 



PH 3 

1 640 oJ~ CHr 

CH 3 
pH 3 

1641 ^ 

CH 3 
pH 3 

1642 S.^CH 2 
CH 3 

CH 3 

1643 ^- CH 2" 

CH 3 
PH 3 

1 644 £f CH * - 

CH 3 



1646 



CH 3 




"13- 



CH 2 - 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1647 HjqcHjii-Q-c^- 2 2 1 



1648 Hj^cH^-O-ov 12 0 R 



1649 h 3 c(ch 2 ) 2 -0-ch 2 - 2 2 1 



1650 ^(ch^-Q-ch,- 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



O 

H -CH 2 -N-C-/~\-N-(CH 2 ) 3 CH 3 
H \=/ H 



-CH 2 - N-C-^^-OC F 2 C HCIF 
2 

-CHo-^C-^ N 



-ch 2 -^c-Q-c-{~) 




-CHjj-N-C- 

-CH 2 -N-0-{j5 
-CH 2 -^C-Q 
-CH^M-C-Q 

9 /-< C 

-CH 2 -NhC-Q 



-CH 
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Table 1.151 
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Compd. R S_ (CH )_ 
No. Pr ' 



k m n chirality R 3 



~(CH 2 )pT7( 



"(CH 2 )p+-(CH 2 )q-G-R 6 
R 



1651 ^cfCHjjj-Q-cHj- 2 2 1 



1652 ^cjchjj-O-ch,- 2 2 1 



1653 HjCich^-^D-ch,- 2 2 1 



1654 h 3 c(ch 2 ) :! -{^)-ch 2 - 2 2 1 



1655 HjCjcHji-O-cHa- 2 2 1 



1656 h 3 c ( ch 2 ) 3 -Q-ch 2 - 2 2 1 



1657 h 3 c(ch 2 ) 2 -{[}-ch 2 - 2 2 1 



1658 H3C(ch 2 ) 2 -Q-ch 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C 



Br 



-CH 2 -N-C-0 
H 2 N 

-CHr-fJ-c-^ 



-CH 2 -N-C-0 
H 2 N 



Br 



-CHj-N-C- 



CH 2 -(~^-(CH 2 bChb 

-CH 2 -N-C-^ 
H 2 N 

CHr^_/-(CH 2 hC H» 



-CH 2 -N-C-H0 



CI 



1659 Ch^>-CH 2 - 2 2 1 



H 



-ch 2 -n-chQ 

H 2 N CI 



1660 Bi 



i-Q-CH*- 12 0 R 



1661 Br-^}-CH 2 - 12 0 R 



H 



H 



-CH 2 -N-C-/~1> 



H )=/ 



-CH 2 -Jc-(~S 



OCF 3 



H >=/ 
H,N 
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Table 1.152 



Compd. R V(CH 2 ); 
No. R 2/ 1 



k m n chirality R 3 



"(CH 2 )ptV( 



_d6 



"(CH 2 )p-{— -(CH 2 )q-G-R 
R 



1662 B^-(>- CH 2- 12 0 R 



1663 Br-0- CH 2- 12 0 R 



1664 HjCS-Q-CHz- 2 2 1 



1665 H 3 c&-i/-CH 2 - 2 2 1 



1666 h 3 c&-4>-ch 2 - 2 2 1 



1667 h,cch 2 -([)~ch 2 - 2 2 1 



1668 HjCC^-Q-ch,- 2 2 1 



1669 ^cch 2 -T>-ch 2 - 2 2 1 



1670 h,cch 2 -<>- ci V 2 2 1 



1671 HjCCHr-O- 0 ^- 2 2 1 



1672 h,cch 2 -(>-ch 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



^ CHr H C \=/ F 
H 2 N 



H 2 N 



CI 



? 

-CH 2 -N-0 



H 2 N 
H 2 N 

9 



P^3 



OCF 3 




H 2 N 



-CH 2 -j^C-HM^ 
H 2 N 



-CH 2 -N-0-0 



H 2 N 



-CH 2 -^hC--0 
H 2 N 



.ocf 3 



-CHj-N-C-O 
H 2 N 



-CH 2 -N-C-^J 
H 2 N 
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Table 1.153 
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Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )p|-(CH 2 )p-G-R 6 
No. R 2/ 1 p5 



1673 H,ccH 2 -r~)- CH 2- 2 2 



1674 F^O-CHr 2 2 

1675 F-0~ CHr 2 2 



1676 F-O" 



1680 



1681 



CH 2 - 2 2 



1677 F-O -0 " 2 " 2 2 

1678 ^-0" CHr 2 2 

1679 F-^-CH 2 - 2 2 



CH 2 - 2 2 



CH 2 - 2 2 



1682 F-0~ CHr 2 2 



1683 Q-^?-0- CH2 - 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -M-C-H^^-CI 

- CH ^ CH bX Br 




-CH 2 -N-C-^)-F 
H 2 N 

9 

-CH 2 -N-D 
H 




H 2 N 



-CH 2 -^CH0 
H 2 N 



Br 



-CH 2 -N-C- 



9 

c- 

H 2 N 



-CH 2 -lshC-f > 



H )=/ 
H 2 N . 



-CH 2 - 



PCF 3 



H )=/ 
H 2 N 

9 



,CF3 



H )==/ 
H 2 N 



-CH 2 -N-C-^~Vci 



H ^=/ 



-ch 2 -n-c-hM^ 
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Table 1.154 



Compd. R >-(CH 2 ) i - k m n chirality ' R 3 
No. R 



1 684 0~h ^O" 0 ^" 



1685 



2 2 1 



5f^O^ 2 2 1 



H 



H 



-Q6 



PCT/US98/23254 



-(CH 2 )^(CH 2 )^G-R 
Fr 

-CH-N-C-^-F 
H 2 N 

H 2 N 



1686 



1687 



1688 



9 /=> 



CH,- 



CH,- 



1689 O-Jt^O -0 " 2 " 



1690 O'h^O" 0 ' 2 " 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



-CH 2 -N-C-0 
H 2 N 

-CHo-l^-C-f x ) 



H )= / 
H 2 N 



9 



-CH 2 -N-C 




CI 



H 2 N 



-CH 2 -M-C-< > 



PCF 3 



h 

H 2 N 



-CH 2 -ltC-f > 



P F 3 



H >=/ 
H 2 N 



1691 q-*k>^- 



2 2 1 



H 



-ch 2 -m-c-Qkci 



,CH 3 

1 692 H 3 C-^-CH 2 - 1 



2 0 R H 



,CH 3 



1693 



1694 




H 3 C-\ >-CH 2 - 



.CH 3 




H 3 C-i />-CH 2 - 



12 0 R 



12 0 R 



H 



H 



-CH 2 -N-C-^ 
H 2 N 

-CH 2 -^C-H^ 
H 2 N 
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Table 1.157 
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Compd. R >(CH 2 ) r k m n chirality R 3 -(CH 2 ) F f-(CH 2 )q-G-R 6 
No. R ° 5 



OCH 3 

1717 H 3 CO-i^-CH 2 - 



1718 



1719 



1720 



// CH 3 



-CH 2 - 



CH 3 



CH;r 



P 

HjCO-C 

HjC-iTz-CHs- 
CH 3 



1721 H,CCH 2 -\J-CH 2 - 




1722 



1723 



1724 



1725 



1726 >-CH 2 - 



CH 2 - 



,CH 3 
CH 2 - 



,CH 3 

H 3 C-i/-CH 2 - 
H 3 C 




1727 



jh£>ch 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C-<CJ 
-CH^C-Q 



-CH 2 - 



-CH 2 -N-C-<_} 
-CH 2 -N-C-f J 



H \=< 
F 



9 

-CH 2 -N-D 



-CH 2 -N-C-f > 



,CF 3 



H \=< 
F 



-CH 2 -N}-C-0 



P F 3 



F 

.CF 3 



-CH 2 -N-C-Hf > 



H ^=< 
F 



-CH 2 -^C-^-: 



,CF 3 
F 



-CH 2 -N-C-^J-F 
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Table 1.158 



C °K? ipd ' "i>"(CH 2 ) r k m n chirality R 3 -(CH 2 )^-(CH 2 ^Q-R 6 
NO. R* p5 



1733 



cj»y- cH >- 1 2 o r h _ CH2 _j c _^p F 

H 3 C^-CH 2 - 1 2 0 R H -CH^C-QkF 

H5 °Xi!H 2 - 1 2 o r h _ CHz _j_A F3 

H H \=/ 

1732 hocht-Q-ch*- 1 2 0 R H _ CH2 _N.?_^ 3 

^yj-CHr 1 2 0 R H -ch 2 -^c-0 _ f 



1728 



1729 



1730 



1731 



F 

PF3 



1734 H3CS-4 >-CH 2 - 1 2 0 R H - CH 2-^ C -0~ F 



F 

,CF 3 



1735 HjCCHa-^-CHj- 1 2 0 R H ~ CH 2"[fC-^KF 

F 

1736 P~W~ CH 2~ 1 2 0 R H _CH 2-{f c -^y- F 

F 

1737 h 3C _^ch 2 - 1 2 0 R H -ch 2T chQ-f 

/CH 3 ff CF 3 

1738 H 3 C-0-CH 2 - 1 2 0 R H - CH 2-[f c -0~ F 

H 3 C F 
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Table 1.159 

Compd. R V(CH 2 ) r k m n chirality R 3 ~(CH 2 )pT7(CH 2 )q-G-R 6 

No. R 2/ 1 R 



1740 



1743 



1747 




iJ-CH 2 - 1 2 0 R H 



,CH 3 




ch 2 - 1 2 0 R H 



1748 h,cch 2 -(~)-ch 2 - 12 0 R 




H 



,CH 3 

'™ h,C-TW 1 2 ° B 
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0 

1739 ^c^Q-cnr 1 2 0 R H -CH 2 -N-C-Q^F 



-CH 2 -Nj-C-^ 



F 

Br 



1741 H 3 CS-^)-CH 2 - 1 2 0 R H _ CH2 _N.?_^ 

O / Br 

1742 h,cch 2 -Q-ch 2 - 1 2 0 R H _ CH2 _^. C _^^ 



g~<Q-CH 2 - 1 2 0 R H -CH 2 -NhC-^ 



1744 H 3 C-0-CH 2 - 1 2 0 R 



/ CH 3 o , Bl 

1745 h 3 C-(_)-CH 2 - 1 2 0 R H -ch 2 -^C-{J> 



„CH 3 n Br 

H 3 C 

o _/ Br 

1746 (HjCteCH-Q-^z - 1 2 0 R H -ch 2 -n-C-{3 

H — 

Br 



~CH 2 ~N-C^0 



H 9 N 

Br 



9 

c- 

H 2 N 

9 " Br 



-CH 2 -M-CH0 
H 2 N 
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Table 1.160 



Co N ^P d - * 2 >(CH 2 ) r k m n chirality R 3 



-(CH 2 )p?-(CH 2 )q-G-R 6 
R 5 



1750 



CH2 " 1 2 0 R H -CH 2 -J-fi 



1751 H 3 CS-Q-CH 2 - 12 0 R 



1752 H>cch 2 -\ >-ch 2 - 12 0 R 



1753 



1754 



1758 



CH 2 - 12 0 R 



,CH 3 

CHjr 



1755 h 3 c- 

H 3 C 



,CH 3 
:-0H-CH 2 - 



12 0 R 



12 0 R 



1756 • (H,c) 2 CH-£^-CHr 12 0 R 



Br Br 
r-j^-CH 2 - 



1757 B 



Br Br 




12 0 R 



12 0 R 



1759 H 3 C-i>-CH 2 - 12 0 R 



1760 h 3 c-\ >-ch 2 - 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H C " W 



PCF 3 



vT 3 



-CH 



p _/ 0CF = 



9 



PCF 3 



-CH 2 - 



,0CF 3 



- CH2_ K" C " W 



-CHr-N-C- w 



-OH7-N-C 



O 



CMjCH, 



9 



-CH 2 -W-C-^^~OC H3 



CF,CHCIF 
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Table 1.161 



1761 



h 3 c-^]}-ch 2 - 12 0 R 



H 



PCT/US98/23254 



Compd. R V(CH 2 ) r k m n chirality ' R 3 ~(CH 2 )pf-(CH 2 ^-G-R 6 
No. R 2/ R 5 



-CHr-N-C 



CI 



1763 



CH 3 



1762 &./S- CH r 12 0 R 

CH, 



Q-CH 2 - 



2 2 0 



H 



H 



O* 



-CH 2 -N-C-f J 



PCH 2 CH 3 



H \=/ 



1764 



Q-ch 2 - 2 2 0 



H 



, OCH2CH3 



-CH 2 CH2-|ShC 



1765 0~ CH2 ~ 2 2 

1766 0~ CH2 ~ 2 2 



1767 cmQ-ch 2 - 1 3 



H 



H 



H 



CH 2 CH(CH 3 ) 2 



OCH 2 CH 3 



CH 2 CH(CH 3 ) 2 



pCH 2 CH 3 



-CH 2 - 



OCH2CH3 



H \=/ 



1768 c 



h-^^-CH 2 - 1 3 1 



H 



9 



irk* 



DCH 2 CH 3 



1769 



1770 



1771 



CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 2 - 
CH 3 




12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



-CHj-N- 



OCH 3 



Cl-CHCF 2 0 
F 



9 



HN-9-N-Q-ci 



-CHz-N-C-^ U 



-ch 2 -n-c-hQ 

(H 3 C) 3 C-CH-N-^ 
H 3 C O 



CI 
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Compd. R V (CH v_ 
No. Pr ' 



T 

k m n chirality R 3 -(CH 2 )d— (CH 2 )^-G-R 6 



1772 



1773 



1774 



1775 



1779 



CH 3 
CH 3 

CH 3 
CH 3 

CH 3 




CH 2 - 



12 0 R 



1 2 0 R 



12 0 R 



1 2 0 R 



H 3 CO 



1776 H 3 C( >-^- CH 2- 1 2 0 R 

HO 

1777 a_H Q~ CH:r 2 2 1 

a 

1778 H 3 c-^-CH2- 2 2 1 



ch 2 - 2 2 1 



1780 Br-£>-CH r 2 2 1 



1781 2 2 1 



1782 h 2 c>chhQkch 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H,C 



"*0 



-CH; 

H 3 o 

H 3 C 



-CHj-N-O-Q HjC(3 



-CH 2 -I^C^0 
H 2 N 



PP3 



PF 3 



H >=/ 
H 2 N 



-CHo-M-C-f X > 



PF 3 



H )= / 
H 2 N 



9 



-CH 2 -N-C- 




H 2 N 



9 

-CH 2 -N-0 



H 2 N 

-CH.-N-C-f > 



H >=/ 
H 2 N 



P^3 



H >=/ 
H 2 N 



9 

-CH 2 -N"C- 



o cp3 



182 



BMSDOCID <WO 932SSS8A1 I > 



WO 99/25686 

Table 1.163 



PCT/US98/23254 



Compd. R S-(CH 2 ) r 
No. R 2/ ' 



k m n chirality R 3 



-(CH 2 )X(CH 2 )^G-R 6 



1783 nc-Qkch 2 - 2 2 1 

1784 0" CH *~ 2 2 1 



1786 



1788 



1789 



1792 



1793 



1785 ch,(ch 2 ) 2 -{}-ch 2 - 2 2 1 



CH 2 - 2 2 1 



1787 oi.phWr-Q-CHr 12 0 R 



,CH 3 



CH2- 



2 2 1 



HsCO-^^-CHs- 2 2 1 



1790 c ^-0- CH 2- 1 2 0 S 

1791 0-0" CH2 " 1 2 0 S 



PH 3 

H 3 C -0" CH2_ 




CHa- 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H- 



H 



H 



H 



H 



H 



.CF, 



-CH 2 -^CH0 
H 2 N 



9 



.CFn 



-CH 2 -N-C-Q 
H 2 N 

H 2 N 

-CHo-N-C-f 7 



H >==/ 
H 2 N 



H >=/ 
H 2 N 



-CH 2 -N-C-f > 
H 

H 2 N 



f*3 



.CF 3 



-CH 



H 2 N 



CF a 



-CH 2 -N-C-0 
H 2 N 

-CH 2 -N-C-^J 
H 2 N 



i? 



-CH 2 -N-C 




-CHa-N-O 



H 2 N 

9 




9 V 



H 2 N 
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Compd. R o l >(CH 2 ) r 
No. R 2/ ' 



k m n chirality "R 3 



R 5 



"(CHg^CH^G-R 6 



1794 h 3 C-^-ch 2 - 2 2 1 



1795 



1801 



CHy- 2 2 1 



1796 Br-i yc» 2 - 2 2 1 



1797 HO-4 >-CH 2 - 2 2 1 



1798 h 3 co-^~)-ch 2 - 2 2 1 



1799 h 2 c=ch-\ >-ch 2 - 2 2 1 



1800 NC-^-CHjr 2 2 1 



{^-CHr- 2 2 1 



1802 1 2 0 R 

H 3 CCH 2 0 



1803 hcm^-ch 2 - 1 2 0 R 

H 3 C 



1804 HjC(CH2)r-( )-CH2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-G 




9 V F 



9 
c- 

H 2 N 

-CH 2 -M-C-/ V-F 



-CH^O 



-CH 2 -N-C- 



H )=/ 
H 2 N 



P 
O 

H 2 N 

P 

C- 
H 2 N 





-CH 2 -NHC-^-F 
H 2 N 

-CH 2 -^C-0-F 
H 2 N 

-CH 2 -N-C-^-F 
H 2 N 



~CH 2 -j^C-/j-F 
H 2 N 



h y=J 

H 2 N 



-CH 2 -N-0 

H 2 N 



H 

9 



PF3 



-CHj-N-C-fW 
H 2 N 
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Table 1.165 



Compd. 
No. 




Is. in 


n 

■ i 


t^i in diiiy 


R 3 

n 


— (CHo)— 1— (CHok-G-R 6 
R 5 


1805 


Bi — C /hCH 2 - 


1 2 


0 


R 


H 


H \=/ 


1806 


H 3 CO-{~)-CH2- 

v if 


1 2 


0 


R 


H 


ff /-K SCF3 

— CH ? -N-C— f 7 
H \=/ 


1807 


h 3 co 

HO-^_y-CH 2 - 


1 2 


0 


R 


H 


ff ^K SCF3 

C\A — M-P— ^ \ 

On 2 I^T O >> / 

H \=/ 


1808 


H 3 CO-W-OH 2 


1 2 


0 


R 


H 


v< CF> 

H \=/ 


1809 


HO^VcH 2 - 


1 2 


0 


R 


H 


O / SCF 3 

— CHo-N-C— K 7 
H \=/ 


1 810 


rO~ CH2_ 


1 2 


0 


R 


H 


9 / SCF 3 


181 1 




1 2 


0 


R 


H 


-ch 2 n-c-^; 


1812 


H 3 CS-C\-CH 2 - 


1 2 


0 


R 


H 


*-M SCFS 

— CHo-N-C—f 7 
2 h \=/ 


1813 


H 3 CCH 2 -(^V-CH 2 - 


1 2 


0 


R 


H 


9 /K SCF3 

H \=/ 


1814 


0-^"CH 2 - 


1 2 


0 


R 


H 




1815 


PH 3 

H 3 C-Q-CH 2 - 


1 2 


0 


R 


H 


-CH,-[j-C-Q 
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Compd. R V(CH 2 )r 
No. Pir 1 



k m n chirality R 3 



-(CH^^H^G-R 6 



1821 



1823 



1824 



1816 (CHahC H-i^-CHj- 



1817 (CH 3 hC-Q-CH 2 - 



1818 Br-Q-CHr 

1819 H 3 CO-^-CH 2 - 



1820 ^ 



H 3 cq 

H0- O~ CHr 



H 3 CO-^^-CH 2 - 



1 822 ho-(~)-ch 2 - 



0-Q-CH 2 - 



1 825 h 3 CS-^^-CH 2 - 



1 826 H 3 CCH 2 -Q-CH 2 - 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C-^J 
-CH 2 -N-C-^J 



-CH 



pCHF 2 



OCHFo 



OCHF 2 



-CH 2 -(ShC-^ 



OCHF 2 



PCHF 2 



OCHF 2 



-CH r |X(3 



OCHF 2 



-CH 



OCHF 2 



PCHF 2 
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Table 1.167 
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1 R 
Compd. R V(CH 2 ) r k m n chirality R 3 ~(CH 2 J-(CH 2 )q-G-R 6 
No. W- ~ 5 



1827 



CH 2 - 12 0 R 



H 



R s 



H C ' W 



-CH 2 -N-C-f } 



,OCHF 2 



,CH 3 

1828 H3C-TW- 1 2 0 R 



CH 3 



1829 H 3 c-yJ-CH 2 - 12 0 R 

H3C 

1830 (CHjhCH-TVcHa- 12 0 R 



H 



H 



H 



-CH 2 -N-C-H^ 



OCHF 2 



-CH 2 - 



OCHF 2 



-CH 2 -N-C-^ 



PCHF 2 



1831 Br-£>-CH 2 - 12 0 R 



H 



9 0^ C ( CH 3)3 

-ch 2 -^c-hQ[ 



1832 h 3 co-<>-ch 2 - 12 0 R 



H 



9 o^qcHj), 

-CH 2 -N-C-Hyf 



H 3 



1833 



1834 




HCK /HCH 2 - 



H 3 CO-^~^-CH 2 



12 0 R 



12 0 R 



H 



H 



ff CX/ C ( CH 3)3 

-CH 2 -N-C-^J 

9 CV,C(CH 3 ) 3 
-CH 2 -N-C^Q| 



1835 ho-Q-CH 2 - 12 0 R 



H 



9 o^C(CH 3 ) 3 
-CH*-N-0-\J 



1836 J^)" CH 2" 1 2 0 R 



H 



9 oX(CH 3 ) 3 
-CH 2 -N-C-^J 



1837 




ch 2 - 12 0 R 



H 



9 0^ C ( CH 3)3 



-CH 2 -N-C-ny[ 
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Table 1.168 



PCT/US98/232S4 



Compd. R S-(CH 2 ) 
No. R 2/ 1 



k m n chirality R 3 



-(CH 2 J-( 



-(CHsJjrHCH^G-R' 
R 5 



1838 



h 3 cs-{~)-ch 2 - 1 2 0 R 



H 



9 0X(CH 3 ) 3 



1839 H 3 CCH 2 -h(~Vch :! - 12 0 R 



1840 



1841 



1842 



1846 



CH r 1 2 0 R 



h 3 c-^j>-ch 2 - 

,CH 3 



12 0 R 



12 0 R 



1843 (CHafeCH-^VcHr 12 0 R 



1844 (CH^C-O-CHa- 12 0 R 



1845 h 3 cch 2 -Qh-ch 2 - 12 0 R 



PH 3 

H 3 C-(_j^CH 2 - 
H 3 C 



12 0 R 



1847 (CH 3 bC-(^}-CH 2 - 12 0 R 



h 3 co 

1848 H o^-ch 2 - 1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 



-CH 



9 O^C(CH 3 ) 3 

9 0^ C ( CH 3)3 

2 -ishc-<gr 

9 (X^ C < CH 3>3 

-CH^N-C-^J 

9 CX^C(CH 3 ) 3 

9 o^ C < CH 3)3 

-CH 2 -N-C-\J 

9 o^ C ( CH 3)3 
-CHr-Nf-C-^J 

y A' 

-CH*-N-C-^J> 



-CH 2 -N-C-h^ 



OCHF 2 



-CH 2 -N- 
2 H 
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R 1 m 

C °^ P >-(CH 2 )- k m n chirality R' -(CHs^fCH^G-R 6 
No. rS 



1860 



1863 



1865 



1866 



H c 9 /-< 8r 

HO^>CH 2 - 1 2 0 R H -CH r N-C-0 



H 3 CO-^}-CH 2 - 



1861 U .™J=V^_ 1 2 0 R H -CH 2 -N-C-^ 



1870 h 3 co-\ )-ch 2 - 1 2 0 R H 



9 

H 



H 2 N 

Br 




H 2 N 

Br 



1862 ho-Qkch 2 - 1 2 0 R h -" ch 2-n-c-^ 



H >=/ 
H 2 N 

v - 8r 



o-^-ch 2 - 1 2 0 R H - CH 2-^ C- ^ 



H 2 N 

Br 



1864 H3CS-(~}-ch 2 - 1 2 0 R H "CH 2 -^c-0 

H 2 N 



9 M r 

0-O-ch 2 - 1 2 0 R H - ch 2-n- c_ 0 

H 2 N 

_PH 3 o Br 

H 3C-0" CH2 ~ 1 2 0 R H - CH 2-X C ~)=} 

H 3 C H 2 N 

Br 



1867 (CHjjjCH-Q-CHr- 1 2 0 R H -CH 2 -N-C 




„ P 

H 2 N 

Br 



1868 (C^c^fVcH,- 1 2 0 R H ~ CH ^ C ^3 



h y=^ 

H 2 N 



1869 BrHQ-cH 2 - 1 2 0 R H -CHrN-o-0 



H )=/ 
H 2 N 

-CH 2 -N-C-H0 
H 2 N 
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Table 1.171 

Compd. M >-(CH 2 ) r k m n chirality R 3 -(C^JrHCH^G-R 6 

No. R z ^r5 

1871 hc5>ch 2 - 1 2 0 R H -ch 2 -| T ?-0 I 



1874 



1878 



h 3 co-^~)-c 



1879 h 3 c-Q-CH 2 - 1 2 0 R H -ch 2 - h . ^ 

H 3 C ' H * N 

-CH 2 -hf-C-0 
H 2 N 



I 



1872 u ^-VcH r 12 0 R H -<»,-„ ^_ 



H 2 N 



1873 hohQhch 2 - 1 2 0 R h ~ch 2 -^c-^5 



H 2 N 



J^}-CH 2 - 12 0 R H - CH 2"^^^^ 

O H 2 N 

1875 rO~ CH 2- 1 2 0 R H -ch 2 -n-c-h0 

H 2 N 

1876 h 3 cs^Q^ch 2 - 1 2 0 R H -ch 2 -{|L0 



I 



1877 h 3 cch 2 -Q~ch 2 - 1 2 0 R H - CH *~!t^5 



H 2 N 

I 



£-^~ CHr 1 2 0 R H -ch 2 -|^c-h0 



I 



-CHo-M-C-f X > 



1880 (CHj) 2 CH-^J>-CH r 1 2 0 R H 

1881 (CH 3 bC-QHCH 2 - 1 2 0 R H -ch 2 -n-c-0 

H,N 
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WO 99/25686 PCT/US98/23254 
Table 1.172 



C °K? ipd ' ^a)^ CH 2)r k m n chirality R 3 -(CH 2 b^-(CH 2 fe-G-R 6 

NO. R K p5 



1 8 85 H 3 o 



1887 



1888 



1891 



CH 3 

1892 h 3 c-Qhch 2 - 1 2 0 R h 



192 



j .NO, 



1882 Br-^^-CH 2 - 1 2 0 R H -CH 2 -N-C-^> 



H >==/ 
H 2 N 

1883 h 3 co-^~~^-ch 2 - 1 2 0 R H -CH 2~{| C_< 0 > 

H3C0 o Z-/^ 2 

1884 ho _M-ch 2 - 1 2 0 R H -CHo-N-C-^J 

H 2 N 



HO O / NO = 

O-Q-CHr 1 2 0 R H -CH.-M-C-0 



H 2 N 

NO 2 



1886 HCh-^~~^CH 2 - 1 2 0 R H -CH 2 -^c-(~^ 



h 

H 2 N 

9 N0 ' 



o-^}-ch 2 - 1 2 0 R H -ch 2 -^c^^) 



H 2 N 

.N0 5 



^3~ CH2_ 1 2 0 R H -ch 2 -n-c-^ 



c- 

H 2 N 

9 - N0! 



1889 h 3 cs-(^~ CH2 ~ 1 2 0 R H ' CH 2^N-c-rt 



H y^s 

H 2 N 

9 ' NOs 



1890 h 3 cch 2 -Q-ch 2 - 1 2 0 R H ^ CH 2"^c-^3 



H )=/ 
H 2 N 

9 - N ° 2 



j>^~}~ CH 2- 1 2 0 R H - CH 2-{^ C ^^ 



H 2 N 

NO, 



-CH 2 -N-C-f x ) 



H >==/ 
HoN 



avisoociD <wo. 



9325£2SA1J 
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Table 1.173 



R 4 



Compd. R '>-(CH 2 ) r k m n chirality R 3 -(CHsb-HcH^G-R 6 

No. FP 

~J*i 9 / N °2 

1893 h 3 c-T}-ch 2 - 1 2 0 R H " CH 2-[t c -^ 



H 3 C 



1902 
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H,N 



1894 (CH 3 ) s cH-{]}-CH r 1 2 0 R H -ch 2 -n-c-0 



h y=/ 

H 2 N 



1895 (CH 3b c-^>CH 2 - 1 2 0 R H -ch 2 -n-c-0 

H 2 N 

h 9 pCF3 

1896 h 3 cc^>ch 2 - 1 2 0 R H -CH r N- 




H 2 N 



1897 Hacs-Q-CH,- 1 2 0 R H -ch 2 -n-c~0 



OCF 3 



H 2 N 



1898 h 3 cch 2 -Q-ch 2 - 1 2 0 R H -ch 2 -n-c-^J) 



H 2 N 



o / 0CF 3 

1899 (CH^cK-Q-CHa- 1 2 0 R H - C ^C-^ 



H 2 N 

OCF 3 



1900 h3>ch 2 - 1 2 0 R H -ch 2 -n-L0 

H 2 N 



9 PCF3 



1901 h 3 c(ch 2)2 -<Och 2 - 1 2 0 R H -CH 2 -^C-0 



H 2 N 

OCF 3 



p-{~}~ CH2 " 1 2 0 R H -CH 2 -N-C-f5 



H )=/ 
H 2 N 

9 pCF3 



1903 «ch*ch-Q-ch*- 2 2 1 H -CH 2 -N-C-0 

H 2 N 



ffiMSDOCID <WO 99256E6AI.I > 
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Table 1.174 



PCT/US98/23254 



°T P6, ^2>< CH 2)r k m n chirality R 3 -(CH 2 )i(CH 2 ) 5 -G-R 6 
NO. R' p5 



1904 HaCtCHjjj-^ ^-chj- 2 2 1 - H 



VC 3 

-CHo-N-C-f x ) 



H >==/ 
H 2 N 



a 9 ^ 0CF3 

1905 cMfW 1 2 0 R H -CH.-^c-p 

H 2 N 

9 /-<° CF3 

1906 P^_/" CH2_ 1 2 0 R H _ch !"N-ChQ 

0 H 2 N 

1907 ho-Q-ch 2 - 1 2 0 R H " CH 2-[f c -0 

H 2 N 

,OCF 3 

h 0 

H 2 N 

ff / 0CF 3 

1909 h 2 och-^}-ch 2 - 1 2 0 R H - ch 2-n- c ~0 

H 2 N 

9 «* 



1908 h 3 co-<^-ch 2 - 1 2 0 R H -ch 2 -n-o 



1910 Br-(~)-CH 2 - 2 2 1 - H - CH 2-N-C-<0 



h 

H 2 N 



1911 „^V=V^_ 2 2 1 - H -CH 



B*0 



,OCF 3 



9 _V 0CF 3 

1912 HO-{]}-CH 2 - 2 2 1 H -CHz-N-C-O 



H >=/ 
H 2 N 

CH 3 -Z** 3 

1913 H3C> ^-ch 2 - 2 2 1 - H -CHa-^cnp 

H 2 N 

1914 H 3 C-Q~CH 2 - 2 2 1 H -CH 2 -^C"0 

H 2 N 
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Table 1.175 



Compd. n \-( CH2 ) r k m n chiranty R 3 
No. Pr 



PCT/US98/23254 



1CH 2 )i(CH 2 ) r G-R 6 



H3CCH2C) 



1915 H o-<>ch 2 - 



1916 



H 3 C 

HO-(^}-CH 2 - 



12 0 R 



1 2 0 R 



H 3 CCH 2 Ci 

1917 ho<>ch 2 - 2 2 1 



h 3 c_ 

1918 ho-<>ch 2 - 2 2 1 



1919 



NH 2 



CH 2 - 



2 2 1 



H 



H 



H 



H 



-CH 2 -N-C-0 
H 2 N 



PCF, 



-CH 2 -(V-C-0 



OCF 3 



-CH 2 -||C-h^J 
H,N 



H 2 N 



OCF 3 



.CF-, 



H )==/ 
H,N 



1920 



1921 



1922 



,NH 2 

c K!> ch 



CH 2 - 



NH 2 

c, ~O hc 



CH 2 - 



NH 2 

:hH Q_ C H 2 - 



2 2 1 



12 0 R 



2 2 1 



H 



H 



H 



-CHj-N-C-^-F 
H 2 N 



-CH 2 -N-C^0 
H 2 N 



,OCF 3 



-CH 2 -^C-0 
H 2 N 



PCF 3 



1923 Br-^-CH,- 2 2 1 



H 



v< CF3 



1924 h 3 co-£>-ch,- 2 2 1 



H 



-CH 2 -NhC^(J 



1925 



CH,- 2 2 1 



H 



9 / SCF 3 
-CH 2 -[|CHQ 
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WO 99/25686 



PCT/US98/23254 



Table 


1.1 76 










Compel 
No. 


R2>< CH 2>r 


k 


m n chirality 


R 3 


-(CH^fCH^G-R 6 
R 5 


1926 




2 


2 1 


H 


9 ^ SCF 3 

-CHo-N-C-H^J 


1927 


H0-O"CH 2 - 


2 


2 1 


H 


vC 3 


1928 




2 


2 1 


H 


9 / scp 3 

-CH 2 -N-C-(3 


1929 




2 


2 1 


H 


9 / SCF 3 

- CH 2~|| C ~0 


1930 


H 3 CS-^)-CH2- 


2 


2 1 


H 


-CH 2 -N-C^Q 


1931 


H 3 CCH 2 — ^^-CH 2 - 


2 


2 1 


H 


9 / SCF 3 
-CH 2 -(^C-Q 


1932 




2 


2 1 


H 


-CH 2 -N-C-^J 


1933 


CH 3 

H 3 C ~\_/~ CH2_ 


2 


2 1 


H 


9 / SCF 3 

-CH 2 -N-C-^ 


1934 


CH 3 

H 3 C ~^I^~ CH 2" 
H 3 C 


2 


2 1 


H 


-CH 2 -NhC-(J 


1935 


0 2 |Sf ~O" CHr 


2 


2 1 


H 


-CH 2 -N-C-^J 


1936 


H 3 C-<^-CH 2 - 


2 


2 1 


H 


9 / SCF 3 
-CH 2 -N-C-Q 
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Table 1.177 



PCT/US98/23254 



R 4 

Compd. Rl >-(CH 2 ) r k m n chirality R 3 -(CH 2 )^-|--(CH 2 )^G-R 6 
No. R 2 R 



y-v 9 ^-< SCF3 

1937 (CHabCH-Q-cHj- 2 2 1- H -CH r N-C-Q 

H — 



1938 



1941 ^_ Wr 2 2 1 



1943 



1944 



197 



p Br 

Br-Q^CH 2 - 2 2 1 H -CH 2 -(;hC-(3-CH3 



1939 h 3 co-{~}-CH 2 - 2 2 1 H -CHa-N-C-^- 



o - 8r 

" " " CH n 



_ g J 3 ' 

1940 >^Q~ CH2 " 2 2 1 - H -ch 2 -n-c-^^ch 3 



H -CH 2 -N-C-^^^CH 



1942 HO-^^-CH 2 - 2 2 1 H -CH 2 -N-C-^^"CH 3 



jr£h c ">- 2 2 1 - H _ CH2 _J^^.ch 3 



(^> CH2 " 2 2 1 - H -CH 2 -N-C-^-CH 3 



o , Br 

1945 H 3 CS-0-CH 2 - 2 2 1 - H -CH 2 -N-C-Q>-CH 3 



1946 h 3 cch 2 -(~Y-ch 2 - 2 2 1 H _ CH2 _JL( y C H 3 



H 

Br 

H W 

Br 



1947 p^O^ 0 ^- 2 2 1 - H - C H 2 -Jc-fS-CH, 
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Table 1.178 



PCT/US98/23254 



C °K? ipd - R !>( CH 2)r k m n chirality R 3 -(CH 2 )J-(CH^G-R 6 
No. R* K p5 



1948 


,CH 3 


2 


2 1 


H 


~CH 2 -^C-^J-CH 3 


1949 


PH 3 

H 3 C ~0~ CH 2" 
H 3 C 


2 


2 1 


H 


- CH 2 - N- CH 3 


1950 


0 2 N-^^-CH 2 - 


2 


2 1 


H 




1951 


H 3 C-Q-CH 2 - 


2 


2 1 


H 


-CH 2"M-C-Q-CH 3 


1952 


Br-{^-CH 2 - 


2 


2 1 


H 


-CH 2 -N-C-^-F 


1953 


H 3 CO-^)-CH 2 - 


2 


2 1 


H 


-CHrN-C-^J-F 


1954 


fhQ^ch 2 - 


2 


2 1 


H 


-CH 2 -N-C-H^-F 


1955 


F-H^CH 2 - 


2 


2 1 


H 


-CHrN-C^J-F 


1956 


HO-Q-CH 2 - 


2 


2 1 


H 


-CH 2 -N-C-^-F 


1957 




2 


2 1 


H 


-CH 2 -N-C-^J-F 


1958 




2 


2 1 


H 


-CH 2 -N-C-^-F 
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Compd. R S-(CH 2 ) r k m n chirality R 3 -(CH 2 )^f-(CH 2 )^G-R 6 



No. R 



Br 

1959 h 3 CS-{^-ch 2 - 2 2 1- H _ CH _^_^_ F 



o / Br 

1960 h 3 cch,-(])-ch 2 - 2 2 1 - H -ch 2 -n-c-0- 

H 




1968 H 3 co-(V-CH r 2 2 1 



Br 

F 



1961 F>)" CHr 2 2 1 - H -ch 2 -n-?-^Hf 



CH 3 n / Br 

1962 H3 c-^ch 2 - 2 2 1 " H -ch 2 -^-0-p 



/ CH 3 n A 

1963 H3C-O-CH2- 2 2 1 - H -CH 2 -N-C-Q-F 

H 3 C 



- 9 /-K Br 

1964 0 2 rvH-^-CH2- 2 2 1 - H -ch 2 -i^c-Q-f 



1965 h 3 c-(~)-ch 2 - 2 2 1 H -ch 2 -n-c--Q-f 

9 / Br 

1966 (ch 3 ) 2 ch-Q-chj- 2 2 1 - H -ch 2 -n-c-^J^f 

H — 

1967 bmQ"CH 2 - 2 2 1 - H -ch 2 -^ch0 

H 2 N 

9 



H -CH 2 -N-C-^ ^ 




H 2 N 

9 



1969 ho-Qkch 2 - 2 2 1 H -ch 2 -n-C 

H 2 N 
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Table 1.18 0 

R 1 R 4 

C NT d ' r^ (CH2) ~ k m n Chira,ity R3 "(CH^fCH^G-R 6 

R 



1970 £^D"" CH2_ 2 2 1- H - CH 2-[fC-^3 

0 H 2 N 

1971 ^^- CH 2- 2 2 1 h - CH 2-"-C-/Z) 



1979 



1980 



1972 h 3 cs-\ J>-ch 2 - 2 2 1 - H -ch 2 -n-c 



H 2 N 



1973 H 3 ccH 2 --Qh-cH 2 - 2 2 1 H -ch 2 -n-c-/ 



w 

H 2 N 

9 



ch 3 o ; 

1974 h 3 c-<Q-ch 2 - 2 2 1 - H -CHa-^c-p 




H 2 N 

F 



1975 o 2 n-^~^-ch 2 - 2 2 1= H -ch 2 -n-ch^ 



H >=/ 
H 2 N 



1976 h 3 c-Qhch 2 - 2 2 1 h -CH 2 -fsho-^ ^ 



H >=/ 
H 2 N 



1977 nc-Qhch 2 - 2 2 1 H -ch 2 -i^c-^ ^ 



H >=/ 
H 2 N 



1978 (CHjfeCH-^^cHj- 2 2 1 H -ch 2 -^c-^ ^ 




H )=/ 
H 2 N 



^^ CH 2" 2 2 1 H - CH 2-N-C-^-F 

H 2 N 



g^}^ CH 2- 2 2 1 H - CH 2-[|C-^'F 

H 2 N 
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Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )rf-(CH 2 )q-G-R 6 
No. R 5 

1981 o 2 i*hQhch 2 - 2 2 1 H -ch 2 -J-/ Vf 



1989 




1982 nc^}-ch 2 - 2 2 1 H -ch 2 -n-c 



H 2 N 

9 




F 



H 2 N 



-CHi-N-c-f Vf 



1983 <ch, )2 chhQhch^ 2 2 1 - H -ch 2 -n-c-^J-f 

H 2 N 

0 /' 

198 4 Br-QKCH 2 - 2 2 1 - H -CH^CHp 

H 2 N 

1985 h 3 cohQ-ch 2 - 2 2 1 - H -ch^o-Q 

H 2 N 

0 /' 

1986 ho-Q-ch 2 - 2 2 1 - H -ch*-n-o-Q 

H 2 N 

1987 fO- CH2_ 2 2 1 - H "CH 2 -^c-h0 

H 2 N 



-CH2-N-L0 
H 2 N 



1988 ^}- CH ^ 2 2 1 H 

h 3CS hQ-ch 2 - 2 2 1 - H -ch 2 -^c-h0 



0 /' 

1990 h 3 cch 2 ^Och 2 - 2 2 1 - H -CHrM-o-p 

H 2 N 

1991 fO-Wf 2 2 1 H 
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Co N ^P d - p2>(CH 2 ) r k m n chirality 



-(CH 2 )^h-(CH 2 )^G-R 6 
R 5 



1992 



1997 



CH 3 



2 2 



1993 o 2 N-^~^-CH2- 2 2 

1994 h 3 c-^-ch 2 - 2 2 



1995 nc-£>-ch 2 - 2 2 



1996 (ch 3 )2CH-Qkch2- 2 2 



CH 3 

H 3 C -^0~ CH 2 - 
h 3 c 



2 2 



1998 Br\J-0\ 2 - 2 2 



1999 h 3 co-6>-ch 2 - 2 2 



2000 p-^~^-ch 2 - 2 2 



2001 ho-£^-ch 2 - 2 2 



2002 P~yj^ CH 2~ 2 2 
o 




H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -|^C-0 
H 2 N 

-CH 2 -N-C-<0 
H 2 N 

-CH 2 -N-C-h0 
H 2 N 

H 2 N 

-CH 2 -^C-^0 
H 2 N 

-CH 2 -N-C-H0 
H 2 N 



-CH 2 -N-c-< y 



H \=/ 



-CH 2 -N-C-f > 



H 



H -CH 2 -N-C-^S 



CI 



H \=/ 



-CH 2 -N-C-^_) 
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Table 1.183 



Compd. 
No. 


R h>-( CH 2>r 

Fr 1 


k 


m 


n chirality 


R 3 


-(CH 2 ) r f-(CH 2 ) r G-R 6 
R 5 


2003 




2 


2 


1 


H 


-CHrN-C-f) 
H 


2004 


H3CS-^j>"CH 2 - 


2 


2 


1 


H 


H 


2005 


HaCCHj-^^-CHj- 


2 


2 


1 


H 


-CH 2 -N-C-fJ 

H N==/ 


2006 


CH 3 

H 3 C 2 


2 


2 


1 


H 


2 H \=/ 


2007 


0 2 N--{^VcH 2 - 


2 


2 


1 


H 


H 


2008 


H 3 C -0" CH2_ 


2 


2 


1 


H 


-CH 2 -N-C-( ) 


2009 


NC-^^-CH 2 - 


2 


2 


1 


H 


-CH,-N-C-<_) 


2010 


(CH 3 ) 2 CH-^-CH2- 

CH 3 


2 


2 


1 


H 




2011 


H 3C-0" CH2 " 

H 3 C 


2 


2 


1 


H 


-CH 2 -N-C-0 
H 


2012 


bmQkch 2 - 


2 


2 


1 


H 


-CHi-*c-{J-a 


2013 


H 3 CC-^^-CH 2 - 


2 


2 


1 


H 


Iff 
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C °N 1 o Pd ' R^" (CH2)r k m 0 ChiraHty R3 -(CH 2 )^|j(CH 2 )q-G-R 6 



2014 


ho-Q-ch 2 - 


2 


2 1 


H 




2015 




2 


2 1 


H 


9 

-CH 2 -f^C--^J)--Cl 


2016 




2 


2 1 


H 




2017 


H 3 CS-Q-CH 2 - 


2 


2 1 


H 


-CH 2 -^c-f>-a 

H 


2018 


H 3 CCH 2 -^^-CH 2 - 


2 


2 1 


H 




2019 


J^P-CH 2 - 


2 


2 1 


H 




2020 


CH 3 

H 3 C -0" CH2_ 


2 


2 1 


H 




2021 


0 2 N-^-CH2- 


2 


2 1 


H 




2022 


H 3 C_ 0~ CH2 ~ 


2 


2 1 


H 


-CH 2 -I^C-^J-CI 


2023 


NC "0" CH2 " 


2 


2 1 


H 




2024 


(CHJjCH-^-CHa- 


2 


2 1 


H 
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Compd. R^_ (C h 2 )- k m n chirality R 3 -(CH 2 )j^(CH 2 )q-G--R 6 
/ CH3 

2025 h 3 C-(~/-ch 2 - 

H 3 C 



2026 



2 2 1 



2 2 1 



H 



H 



-CHj-N-c-^J-a 



-CH 2 -[|C-^ = ^-CI 



2027 Br-{~}-CH 2 - 2 2 1 

2028 h 3 co-Q>-ch 2 - 2 2 1 



2029 ho-(~)-ch 2 - 2 2 1 



2031 



2032 



^Q-ch 2 - 



2030 2 2 1 



c5> 



ch 2 - 2 2 1 



ch 2 - 2 2 1 



CH 3 



2033 h 3 chQhch 2 - 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N- 
H 



9 




H 2 N 



-CH 2 -N-c-f y 



Br 



Br 



H >=/ 
H 2 N 



-CHo-N-C-f X > 



Br 



H >= / 



-CHo-N-C-f X ) 



H >=/ 
H 2 N 



^CH 2 -tvhC-0 
H 2 N 



Br 



^CH 2 -[vhC-0 
H 2 N 

-CH 2 -UrC-^J 



2034 o 2 N-Q-CH2- 2 2 1 

2035 h 3 c-(^-ch 2 - 2 2 1 



H 



H 



-CH 2 -N-C-/~^> 



H )==/ 
H 2 N 



-CH 



Br 



H 2 N 
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Table 1.186 



PCTAJS98/23254 



nl 

Compd. "\_ (CH2 )_ k m n chira | ity R3 
No. W- 



f? 4 

"(CH^ICH^G-R 6 
R 5 



2036 no 



2038 



:-0-CH 2 - 



H 3 C - H 0~ C 



2 2 1 



2037 H 3 C-;, /^CH 2 - 2 2 1 
H 3 C 



/— v" 2 2 1 



H 



H 



H 



-ch^c-0 

H 2 N 

-CH 2 -N-C-^J 
H,N 



-CH,-N-C-(J 
H 2 N 



Br 



2039 



CH 2 - 2 2 1 



H 



-CH 2 -N-C-<] 
H CN 



2040 H 3 c-(~)-CH 2 - 1 2 0 



R H 



9 9"/=< 



OH 



2041 h 3 c-(~)-ch 2 - 12 0 R 



H 



Ooch, 

-CH^N-C-CH-^J 



2042 



2044 



2045 



2046 



H 3 C-^~^-CH 2 - 12 0 R 



2043 h 3 c-(~^-ch 2 - 12 0 R 



^-CH 2 - 
CH 3 

CH 3 

CH 3 
CH 3 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



9 

-CH 2 -N-C- 



H3Q.CN 3 



H 3 C 



.CH a 



9 jJC 

-CHa-N-C-CHg-^} 
CH 



9 



H -CHa-N-O-Q-O-Q 



-CH 2 -N-C-Q 



f 



-CH 2 -N-C-? 



H <3hrO 
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Table 1.187 








Compd. R 2>(C H 2)r 


k m n chirality 


R 3 


(C^^CH^G-R 6 
R 


2047 g^ CH 2- 

CH 3 


12 0 R 


H 


0 

-CHj-»-C-^_^ 

CM,CH S 



2048 



2049 



2050 



2051 



2052 



2053 



2054 



2055 



2056 



2057 



CH 3 

J>-ch 2 - 12 0 R 

CH 3 
CH 3 

^-CH r 1 2 0 R 



CH, 



H 3 Q 



12 0 R 



12 0 R 



Br. 




V^-CH 2 - 2 2 1 

OCH 2 CH 3 



H 3 CQ 




2 2 1 



2 2 1 



H 3 CO-4 /)-CH 2 - 



H 3 CO 

Q-CHr 2 2 1 
OH 

^-CH r 2 2 1 



H 3 CO-^}-CH 2 - 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



o 

-CH 2 -N-C^3 

HN-d)- OCH 2CH3 



9 

-CH?-tvhC 



CH 3 

-CH 2 -N-C-< > 



,CF 3 
H =/ 

.CF 3 



H 



-CHf-N-0-^£-F 
H 2 N 

^CH^Nf-C-^^-F 
H 2 N 

P 

-CHa-N-O 




/ Vf 



H ? N 



-CH 2 -r|-c-^-F 

H 2 N 

-CH^rsJ-C-^^-F 
H 2 N 
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Table 1.188 



pi 

Compd. n -x_ (C H 2 )_ k m n chirality 
No. R z 



-(CH 2 )i(CH 2 ^G-R 6 
R 5 



H3C0PCH3 
2058 ^y Wr 



2 2 1 



2059 0"^0- CH r 2 2 1 



2060 



2061 



2062 



2063 



2064 



2066 



H,CC 



HsCO-^^-CHjr 2 2 1 

OCH3 



R CH 




H 3 CO-^^-CH 2 - 

H3CO 
H 3 C-\~^-CH 2 - 



H3CO 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



H 3 CCHjO 

2065 2 2 1 



H3CCH 2 0-^_^-CH2- 



OCH 2 



Q-CH 2 



-o 



2 2 1 



2067 (H^JaCHCH^-Qh-CH^- 2 2 1 



2068 F^-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




9 
■0 

H 2 N 



/ Vf 



H 2 N 



9 




H 2 N 
H 2 N 

-ch^n-c-Z^Vf 




9 




-CHa-N-C-^J-F 
H 2 N 




H 2 N 




H 2 N 



_ CH ^Lp-F 
H 2 N 



-CH^N- 




9 



rv 



H 2 N 

9 



_CH:r H" >= 
H 2 N 
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Table 1.18 9 



Compd. R V(CH 2 ) r k m n chirality R 3 -(CH 2 )p-f-(CH 2 )q-G-R 6 
No. FT ' r5 



h 3 Q 



2069 



2070 



2071 



H3CC-Q- 



CHj- 



2 2 1 




CH 2 - 2 2 1 



OCH3 



CH 2 - 
OCH 3 



2 2 1 



2072 (HjQjCho-^-chj- 2 2 1 



2073 



2074 



2075 



2076 



2077 



2078 



2079 



o 



ch 2 o 



H 3 Ct 



2 2 1 



2 2 1 



h 3 o 




ch 2 - 2 2 1 



t- 



2 2 1 




CH 2 - 2 2 1 



OH 



H3CCH2Q PH 




CHr 



2 2 1 



0% 2 2 1 

H 3 CO-\^CH 2 - 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




H 2 N 

i? 




-CHa-N-o-^y-F 

H 2 N 



-CHa-N-C-^J-F 
H 2 N 
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Table 1.19 0 



R 1 

Compd. n V(CH 2 )p k m n chirality R 3 
No. R 2 



-d6 



-(CH 2 )pi-(CH 2 )q-G-R 
R 5 



2080 



»»co-\y~ CH 2~ 



2 2 1 



2081 ho^>ch 2 - 2 2 1 



H 



H 



i? 



-CHg-N-O 




H 2 N 




-CHr-NrC-^J-F 
H 2 N 



2082 



2083 



2084 



2086 



2089 



2090 




CHa- 1 2 0 R 



H 3 co 



2085 h 3 CChQkch 2 - 



hoh^J>-ch 2 



12 0 R 



12 0 R 



2087 (h 3 c) 2 i^)-ch 2 - 12 0 R 



2088 (HjCCH^NH^-CH,- 12 0 R 



r 

F-^-CH 2 - 



12 0 R 



cH r 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH2-NHC-^)- F 
H 2 N 

-CHrjJ-0-p 

H 2 N 
H 2 N 
H 2 N 



H 2 N 
H 2 N 
H 2 N 



-CH2-N- 



H 2 N 

9 



CF, 



H 2 N 
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Table 1.191 



Compd. R V(CH 2 ) r k m n chirality R 3 
No. R 2 



2091 o-(~)-ch 2 - 2 2 1 

2092 o-Q-ch 2 - 2 2 1 

2093 0-Q-ch 2 - 2 2 1 

2094 ch-Q-ch 2 - 2 2 1 



2095 cKJ-CHf 2 2 1 



2096 



o-^~)-ch 2 - 2 2 1 



2097 c\-^y~CH 2 - 2 2 1 



2098 



2099 



ch 2 - 2 2 1 



OH,- 2 2 1 



2100 Ch -0~ 



2101 



ch 2 - 2 2 1 



ch 2 - 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R 



-d6 



-(CH 2 ) r H(CH 2 )^G-R 



-CH-N-C~^J 



OCH2CH3 



CH 2 - 



-CH-N-i 

i H 

CH2" 



OCHjCH, 



15 



-CH-N-C^^J 
CH 2 C H2SC H3 

-ChhN-C-f > 



pCH 2 CH 3 



OCH 2 CH 3 



) 

PCH 2 CH 3 



C(CH 3 ) 3 



-CH-N-C-^J 



OCH 2 CH 3 



OCH2CH3 



-QH-N-C- 
T H W 



CH2C H2C H3 



-CH-N-(>-fJ> 

ch^Q-c, 



OCH 2 CH 3 



, ) <? , 0CH * CH * 



(fl 0 PCH 2 CH 3 
-CH-N-C-<Q> 
CH^-^-OCHa 

(fl O PCH2 CH 3 
-CH-N-C-^^ 

CH 2 -0"° CH2 "0 
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Table 1.192 



Compd. r V (C h 2 )_ k m n ch i ra lity R' -(CH 2 )i(CH 2 )q-G-R 6 
No. R 5 



2102 



2108 



2109 



2110 



2111 



ch 2 - 2 2 1 



2103 ct-(^)-CH 2 - 2 2 1 



2104 CI-4>-ch 2 - 2 2 1 



H 3 COj QH 

2105 M ... 2 2 1 



(J-CH 2 - 



H 3 COH 

2106 ^ CHz _ 2 2 1 



2107 BK 1TVch 2 - 2 2 1 



ch 3 



2 2 1 



3 \>CH 2 - 2 2 1 



H3CCB 



I2 \>-ch 2 - 2 2 1 



Ch^)HCH 2 - 



2 2 1 



2112 h 3 co^}^ch 2 - 2 2 1 
H3CO 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



( 9 ,OCH 2 CH 3 
-CH-N-C-^J> 

CHoCHg-g-OC^-^^ 
O 

<» ff^ CH2CH3 

-CH-rvhC-f > 

I H 

H 3 C-CHOCH 2 ^y 

^ j O OCH 2 CH 3 



I H 

CH 2 CH r OOCH 3 
6 H 




-CH2-N-C-^J-F 
H 2 N 
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Table 1.193 



pi 

Compd. n \_( CH2 v_ k m n chirality R 3 
No. R 2/ 



2113 



H 2 N 

H 3 CO-^~^-CH 2 - 



H 2 N 



2 2 1 



2114 ^c-Q-CHr 2 2 1 



2115 



2119 



2120 



21 



ch 2 - 2 2 1 



2116 a-C>-CH r 2 2 1 



21 17 ch-(>-ch 2 - 2 2 1 



HQ 



2118 HO-^^-CHj- 



OH 

HOH^-CH 2 - 



1 2 0 R 



12 0 R 



K>~ 1 2 0 R 



CH 2 - 



OCH 3 



21 HO^^CH 2 - 1 



2122 <k£ 



2 0 R 



CH 2 - 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



iCH^lCH^G-R 6 
R 5 



H 




i? 



rv 



H 2 N 

9 




H 2 N 



w 9 



pCH 2 CH 3 



I H \=/ 



CH(CH 3 ) 2 



OCH 2 CH 3 



CH(CH 3 )CH 2 CH 3 
( ? OCH 2 CH 3 
-CH-jvhC-^J 



NH 



9 



H 2 N 




.CF, 



-CH2-N-C- 

H 2 N 



-CH^N-O-^} 



H 2 N 
9 



.CFa 



-CH.-N-C-0 
H 2 N 



9 



.CF, 



-« r N-o-0 

H 2 N 



2123 




~ \~^~ CHir 12 0 R 

NO, 



H 



9 



-OVN-C-p 
H 2 N 
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Table 1.194 



Compd. n V(CH 2 ) r k m n chirality R 3 
No. R 2/ 1 



-(CH 2 te|-( 



-d6 



"(CH 2 )p-h-(CH 2 )q-G-R 
R 5 



2124 



2126 



2127 



2128 



2130 



2131 



2132 



2134 



0 2 N 

CI-^^-CH 2 - 



12 0 R 



0 2 N 

2125 H3COHQ-CH3- 1 2 0 



0zN w 

H 3 C -\_)" 



CHg- 



12 0 R 



rv 




CHz- 12 0 R 

NH 2 



Hzf L=v 

H 3 CO-^~^-CH r 



12 0 R 



2129 H3 c^ch 2 - 1 2 0 R 



2 2 1 



ch 2 - 2 2 1 



CH 3 
H 2 N_ 



12 0 R 



(H 3 C) 2 N 



2133 c^Q-CH 2 - 1 2 0 R 




I "\~^-ch 2 - 12 0 R 

N(CH 3 ) 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 2 N 



-CH2-N- 



H 2 N 



H 2 N 



.CF 3 



9 



^0" 

H 2 N 



-CH2-N-O 




H 2 N 



-CHa-N-tp-F 
H 2 N 



-CH2-N- 




-CHg-N- 



H 2 N 

? 



H 2 N 



H 2 N 



CF 3 



H 2 N 
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Table 1.195 



R 1 

Compd. ">-(CH 2 )r k m n chirality R 3 
No. 



-(CH 2 )pf-(CH 2 )^G-R 6 



(H 3 C) 2 n 

2135 n„r ( -w; )>-ch 2 - 



(H 3 C) 2 N 

H3CO-Q-C 



12 0 R 



(H 3 C) 2 N 

2136 h 3 ch>>ch 2 - 1 2 0 R 



2137 



2138 



2139 



2140 



2141 



2142 



2143 



2145 



CH 3 



c K^ CHr 



12 0 R 



12 0 R 



h 3 c 



CH 3 

CI 



5$- c 

CH 3 



ch 2 - 12 0 R 



O^KCH 2 - 
NH 2 



H 2 N_ 



CH 2 - 



H 2 N 



rv 




CH 2 - 



CH* 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



HN-ft-CH 3 
O 



H 2 N 

2144 h 3 CC-<>CH 2 - 2 



2 1 



H 2 N_ 
HC-Q-CH 2 - 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH^C-p 
H 2 N 



-CHr-Jc-0 

H,N 



,CF 3 



H 2 N 



H 2 N 



,CF 3 



P 



H 2 N 

i? 

-CH^N-C-fJ-F 
H 2 N 



P 




-CHa-rj-c-^-F 

H 2 N 
P 




H 2 N 



H 2 N 

-CH 2 -N-C-f X ) 



H >=/ 
H 2 N 



-CHo-N-C-f X > 



PF 3 



H >= / 
H 2 N 
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Table 1.19 6 



R 1 

Compd. n \_( CH2 v_ k m n chirality 
No. R 2 



R 3 -(CH 2 )p-f-(CH 2 )q-G-R 6 



2146 



2147 



2148 



2149 



2150 



2151 



2152 



2153 



2154 



2155 



2156 




r \~^-CH 2 - 2 2 1 

NH 2 



9 

H 3 C-C-NH 

h 3 co-^)h-ch 2 - 
9 

H3C-0NH 

HO^)-CH 2 - 

0 2 N_ 
HO-^^-CH 2 - 

9 

H3C-C-NH 

c " _ O h " cH2 ~ 



r 




CH 2 - 



HN-p-CH 3 
O 



9 

H3C-C-NH 



H 3 CO-^j^CH 2 - 



9 

H3C-ONH 



CH 2 - 



9 

H3C-C-NH 



H 3 CO-^~)-CH 2 - 



9 

HjC-C-NH 



r 



CH 2 - 




-CH r 



2 2 1 



2 2 1 



1 2 0 



1 2 0 



1 2 0 



1 2 0 



1 2 0 



2 2 1 



2 2 1 



2 2 1 



R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-OU-N-C-f x > 



.CF3 



-CHj-N-C 



-CHr-N- 
H 



H >=/ 
H 2 N 





H 2 N 



-CH 2 -N-C-0 
H 2 N 



CF 5 



Of 3 



-CH3-N-C- ^ 
H 2 N 



H 2 N 



,CF 3 



-CH 2 -N-C-f J 



pF 3 



H >=/ 
H 2 N 



9 




CF3 



-CH 2 -^C- ^ 
H 2 N 

-CHz-N-C-^ 



ft 
HoN 



-CH 2 -[vhC-0 
H 2 N 



CF 3 



HN-p-CH 3 
O 



H 2 N 



OF 3 
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Table 1.197 



Compd. n ^( CH2 )_ k m n c hirality 
No. R 2 



-(CH 2 )i(CH 2 )q-G-R 6 



CH 3 



2157 



2158 



2159 



ho-^-ch 2 - 

H 3 C-NH 

HO-^^-CH 2 - 



H 3 C-NH 



H 3 CO-^)~ CH2 " 



1 2 0 R 



12 0 R 



2 2 1 



H 



H 



H 



-CH 2 -^C-fj 
H 2 N 

- CF 3 
-CH 2 -N-C-< > 




H 2 N 



2160 



2161 



2162 



2163 



2164 



h 3 c-nh 



HO ~^D KCH2 ~ 



h 3 c-nh 



2 2 1 



2 2 1 



H3ONH 
>=\ 221 



H 3 CO-^_J>-CH 2 - 



H 3 C-NH 



HO-^^-CH 2 - 



pH 3 



[^-CH 2 - 



2165 rVcH 2 - 

N 



2166 [Vch 2 - 

N 



2 2 1 



12 0 R 



12 0 R 



12 0 R 




2167 V^n 1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 2 N 



9 



-CH2-N-C-0-F 




H 2 N 



.CF 3 



-CHr-N-c-^J 

H 2 N 
H 2 N 



9 

-CH 2 -N-0 



-CH^-N-C-^J 
H 2 N 

H 2 N 



-CH 2 -{|C-h0 
H 2 N 



CF, 



-CH 2 -N-C-0 
H 2 N 



PF 3 
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Table 1.198 



R 

Compd. R V (C H 2 )- k m n chirality R 3 -(CH 2 )^-f-(CH 2 ) r G-R 6 
No. R 2 ° 5 



2168 



2172 



2173 



2176 



2177 



2178 



Q. 



C-OCH 3 
-CH r 
CH 3 
CH 3 

2169 h 3 chQ- 



9 h- 

CH 3 



12 0 R 



12 0 R 



2170 y 1 2 0 R 



2"1 ^OH, 1 2 0 R 



H 3 



CHr 



CH 3 




CH, 



H 3 C CH 3 

2174 „^yV-ch 2 - 



12 0 R 



12 0 R 



12 0 R 



OCH 3 

2175 H3 co^>CH 2 - 1 2 0 




12 0 R 



J-CHr 

H 3 C 

H 3 coH 
tQ-CH 2 - 1 2 0 



CH 2 OH 



H3CO- 



P 




R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH 2 -N-C- 

H 2 N 

-CH 2 -N-C-0 



CF 3 



9 




H 2 N 



-CH 2 -N-C-f X > 



CF 3 



.CF, 



H y=f 

H 2 N 



-CHo-fvhC-C 7 7 



,CF 3 



h 

H 2 N 



-CH 2 -N-G 



H 2 N 



-CH 2 -N-C-f 7 



CF3 



H >=/ 
H 2 N 



-CH 2 -N-C-f ) 



H )=/ 
H 2 N 



CH2-N-C-0 

H 2 N 



.CF a 



-CH 2 -NFC-0 
H 2 N 



-CH-N-C-^J 
H 2 IM 
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Table 1.19 9 



Compd. R V(CH 2 )- 
No. R 2/ 



k m n chirality R 3 



-(CH 2 )p+-(CH 2 ) r G-R £ 




2179 liJ~ CH r 
H 3 c-f' 
o 



2180 



2181 



2182 



(CH 2 ) 2 - 



12 0 R 



12 0 R 



""V^CH,- 12 0 R 



2183 LTVch, 1 2 0 R 



H 



H 



H 



H 



H 



-CH 2 -N-0 

H 2 N 



-CH 2 -N-D 



vf 3 

-CH 2 -N-C-< > 



h 

H 2 N 



-CH 2 -N-C-< > 



PF 3 



H >=/ 
H 2 N 



-CH 2 -N-C 



H,N 



2186 



2187 



2189 



2184 LTVcHr- 2 2 1 



?"V^ 2 2 1 



2185 k^y.cH r 



H 



2 2 1 



12 0 R 




2188 0>VcH r 2 2 1 



12 0 R 



H 



H 



H 



H 



H 



H 



-CHj-^-C-^-F 
H 2 N 



ff 

-CH 2 -N-C- 



~CH 2 -js}-C-^J 
H 2 N 



H 2 N 



9 



CHr-N-C-f) 




,CF 3 



-CHU-N-C-f > 



.CFa 



H >=/ 
H,N 



-CH 2 -^C-H0 
H,N 



,CF 3 
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Table 1.200 



Compd. R V (C H 2)j - k m n chirality R 3 ~(CH 2 ) ? ^-(CH 2 ) r G-R 6 



No. R 



2199 





220 



P 




2190 "r'V\ 2 2 1 H -CH^C-Q-F 



H 2 N 

2191 T>=\ . 2 2 1 - H -ch 2 ] ' 



H 

2192 Wx 2 2 1 - H -ch 2 - 



H,N 

.CF a 



-CHo-N-C-f 7 



H >=/ 



2193 tV\ ...221- H - C H^c-f>F 



H 2 N 

.CF, 



2194 3>ch 2 - 2 2 1 - H 



H 2 N 

.CFj 



2 '95 ^"W 2 2'- " -C"»-^-0 

^— ^ ~ H 2 N 



H 3 ONH 

2 0 R H -CH 2 -N-G 



H 2 N 



2196 H3 c-^ch 2 - 1 

H3O-NH ? W" 

2197 h 3 cc>^-ch 2 - 1 2 0 R H -ch 2 -^c-^) 



CF 3 

"i 

H 2 N 

H3ONH V _jr^( 

2198 cH PW 1 2 0 R H -CH 2 -^c-p 

H 2 N 

H3O-NH V w 

>=v 2 2 1 - H -CH 2 -N-C-( > 



H 2 N 

,CF 3 



H 2 N 

,CF 3 



H3O-NH ff W 

2200 cm^ch,- 2 2 1- H -CH^oO 



H >=/ 
H 9 N 
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Table 1.201 



Compd. n >-(CH 2 )r k m n chirality 
No. R 2/ 1 



-(CH 2 tef r . 



- D 6 



(CH 2 )tG-R 



2201 



2202 



2203 



2204 



2205 



2206 



2207 



2208 



2209 



H 3 C-NH 

>=\ 2 2 1 



H 3 C -\_/- CH 2- 



0^~)~CH 2 - 



.CH 3 



CH 2 - 



CH 3 



CH2- 



CH 3 

HO"Y^-CH 2 - 



,CH 3 

h °-0" c 



CH 2 - 



HN-CH 3 



CH 2 - 



HN-CH 3 



CH 2 - 



12 0 R 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH^-N- 

- H W 



L^Vf 

H 2 N 



-CH 2 -N-C-^J 
H 2 N 

-CHa-N-C-^^F 
H 2 N 

-CH.-N-C-^J 
H 2 N 




H,N 



H 
9 



.CF3 



H )=/ 
H 2 N 



-CH 2 - 



-CHr-rsHC-^j-F 




H 2 N 



9 

-CH 2 -NhG 



e ^ CF3 



H 2 N 

i? 



H 2 N 
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10 



15 



The present invention can also use acid addition salt of the cyclic amine 
compound where such acids include, for example, mineral acids such as 
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, carbonic 
acid, and the like, as well as organic acids such as maleic acid, citric acid, 
malic acid, tartaric acid, fumaric acid, methanesulf onic acid, trif luoroacetic 
acid, formic acid, and the like. 

Furthermore, the present invention can also use a C x -Ci alkyl addition 
salt of the cyclic amine compound, such as 1- ( 4-chlorobenzyl) -l-methyl-4- 
[ ( N- ( 3-trif luoromethylbenzoyl) glycyl } aminomethyl] piperidinium iodide, where 
such alkyl include, for example, a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 
isopentyl, neopentyl, tert-pentyl, 2-methylpentyl , 1-ethylbutyl , and the like, 
suitably specifically including, a methyl and ethyl group. As preferred specific 
examples for counter anion of the ammonium cation, a halide anion such as fluoride, 
chloride, bromide or iodide can be listed. 



The present invention may use racemates and all possible optically active 
forms of the compound represented by the above formula (I). 
20 Compound represented by the above general formula (I) can be synthesized 

by any of the general preparations given below. 

(Preparation 1) 

A preparation which call for treating one equivalent of a compound 
25 represented by the formula (II) below: 

(CH 2 ) kv 



r 1 r 

V(CH 2 ) r N MCH 2 ) n -NH (II) 

(CH 2 ) m ; R! 



{where R 1 , FT, R J , j, k, m, and n are the same as defined respectively in the 
above formula (I) ) with 0.1-10 equivalents of a carboxylic acid represented by 
30 the formula (III) below: 



O R 4 
H 0 - C - (C H 2 ) p -f - ( c H 2)q" G ~ r6 



(HI) 



R 



5 
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(where R 4 , R\ R\ G, P, and q are the same as defined respectively in the above 
formula (1)1, or its reactive derivative, either in the absence or presence of 
solvent. 

The reactive derivative for the carboy.ylic acid in the above formula (III) 
include highly reactive carboxylic acid derivatives, which are usually used in 
synthetic organic chemistry, such as acid halides, acid anhydrides, mixed acid 
anhydrides . 

Such reactions can be more smoothly run by using suitable amounts of a 
dehydrating agent such as molecular sieve, coupling reagent such as 
dicyclohexylcarbodiimide (DCC) , N-ethyl-W - (3- 

dimethylaminopropyncarbodiimide (EDCI or WSC) , carbonyldiimidazole (CDI), 
W-hydroxysuccinimide (HOSu) , W-hydroxybenzotriazole (HOBt) , benzotriazol-1- 
yloxytris (pyrrolidine) phosphonium hexaf luorophosphate (PyBOP*) , 2-(lH- 
benzotriazol-l-yl) -1, 1,3, 3-tetramethyluronium hexaf luorophosphate (HBTU) , 
2- (lH-benzotriazol-l-yl) -1,1,3, 3-tetramethyluronium tetrafluoroborate (TBTU) , 
2- (S-norbornene-2, 3-dicarboxyimido) -1, 1, 3, 3-tetramethyluronium 
tetrafluoroborate (TNTU) , 0- (W-succinimidyl) -1, 1, 3, 3-tetramethyluronium 
tetrafluoroborate (TSTU), bromotris (pyrrolidine) phosphonium hexaf luorophos- 
phate (PyBroP*) , and the like, or base including inorganic salts such as potassium 
carbonate, sodium carbonate, sodium hydrogencarbonate , and the like, amines such 
as triethylamine, diisopropylethylamine, and pyridine, and the like, or polymer 
supported bases such as (piperidinomethyl)polystyrene, 

(morpholinomethyl) polystyrene, (diethylaminomethyl)polystyrene, poly (4- 
vinylpyridine) , and the like. 

(Preparation 2) 

A preparation which calls for treating 1 equivalent of an alkylating 
reagent given by the formula (IV) below: 

R >-(CH 2 ) r X (IV) 
R 2 

(where R 1 , R% and j are the same as defined respectively in the above formula 
(I)); X represents a halogen atom, alkylsulfonyloxy group, or arylsulfonyloxy 
group), with 0.1-10 equivalents of a compound represented by the formula (V) 
below: 
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.(CH 2 W o R 4 ' 

HN V- (C H 2 ) n - N - C - (C H 2 ) p -j- (C H 2 ) q - G - R 6 ( V ) 

[where R , R 4 , r\ R\ G, k, m, n, p, and q are the same as defined respectively 
in the above formula {1)1 either in the absence or presence of solvent. 

Such reactions can be more smoothly run if a base similar to that used 
fj in the aboV e preparation 1 is present. In addition, the reactions in these 
preparations can also be promoted by iodide such as potassium iodide, sodium 

iodide, and the like. 

In the above formulas (IV) , X represents a halogen atom, alkylsulf onyloxy 
group, arylsulfonyloxy group. Such halogen atoms include preferably chlorine, 
10 bromine, and iodine atoms. Suitable specific examples for the alkylsulf onyloxy 
groups include methylsulf onyloxy, trif luoromethylsul f onyloxy group, and the 
like. A preferred specific example for the arylsulfonyloxy group includes a 
tosyloxy group. 

15 (Preparation 3) 

A preparation which calls for treating 1 equivalent of an aldehyde 

represented by the formula (VI) below: 

R 1 

>— (CH 2 ) H -CHO (VI) 
R 2 

20 {where R 1 and R : ate the same as defined respectively in the above formula (I) ; 
j represents 1 or 2) or the formula (VII) below: 

r'-cho (vii) 

25 (where R 1 is the same as defined in the above formula (I); j represents 0), with 
0.1-10 equivalents of a compound represented by the formula (V) either in the 
absence or presence of solvent under reductive conditions. 

Such reactions are in general called reductive amination reactions and 
such reductive conditions may be generated by catalytic hydrogenation using a 

30 catalyst containing a metal such as palladium, platinum, nickel, rhodium, or 
the like, using complex hydrides, such as lithium aluminum hydride, sodium 
borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride, and the 
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like, boranes, or electrolytic reduction, and the like. 
(Preparation 4) 

A preparation which call for treating one equivalent of a compound 
5 represented by the formula (VIII) below: 

1 /(CH 2 ) k v o R 4 

R y_ (C H 2)j -N V-(CH 2 )-N-C-(CH 2 ) p ^(CH 2 ) q -NH ( VTO ) 

(where R l , R : , R 5 , R 4 / R s , R% j, kr n, n, p and q are the same as defined respectively 
in the above formula ( I ) ] with 0 . 1- 10 equivalents of a carboxylic acid or sulfonic 
10 acid represented by the formula (IX) below: 

HO-A-R 6 < IX > 

{where R 6 is the same as defined in the above formulas (I); "A" represents a 
15 carbonyl group or sulfonyl group), or its reactive derivative, either in the 

absence or presence of solvent. 

The reactive derivative for the carboxylic acid or sulfonic acid in the 

above formula (IX) include highly reactive carboxylic acid or sulfonic acid 

derivative, which are usually used in synthetic organic chemistry, such as acid 
20 halides, acid anhydrides, mixed acid anhydrides. 

Such reactions can be more smoothly run by using suitable amounts of a 

dehydrating agent, coupling reagent, or base which are similar to those used 

in the above preparation 1. 

25 (Preparation 5) 

A preparation which calls for treating 1 equivalent of a compound 
represented by the above formula (VIII) with 0.1-10 equivalents of a isocyanate 
or isothiocyanate represented by the formula (X) below: 

30 Z=C=N-R 5 (x) 

(where R' : is the same as defined in the above formulas (I) ) ; Z represents a oxygen 
atom or sulfur atoml , either in the absence or presence of solvent. 
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(Preparation 6) 

A preparation which calls for treating 1 equivalent of a compound 
represented by the formula (XI) below: 



R] / 



( CH 2)k\ 0 R 



4 



II 



^(CH 2 )j-N )— (CH 2 )„-N-C-(CH 2 ) P — |-(CH 2 ),-A-OH (XI) 

{where R 1 , R : , R\ R 4 , R S , j, k, m, n, p and q are the same as defined respectively 
in the above formula (I)}; %X A" represents a carbonyl group or sulfonyl group) 
with 0.1-10 equivalents of an amine represented by the formula (XII) below: 

10 R 6 -NH 2 (XII) 

(where R' : is the same as defined in the above formula (I) } , either in the absence 
or the presence of solvent. 

Such reactions can be more smoothly run by using suitable amounts of a 
15 dehydrating agent, coupling reagent, or base which are similar to those used 
in the above preparation 1. 

If the substrates submitted to each of the above preparations contains 
a substituent which reacts under each reaction condition or is thought to 

20 adversely affect the reaction in general in synthetic organic chemistry, that 
functional group can be protected by a known suitable protecting group followed 
by the reaction of the above preparations and deprotection using a known procedure 
to obtain the desired compound. 

Furthermore, a compound of the present invention can be prepared by the 

25 further conversion of the substituent (s) of the compound, prepared with the above 
preparations 1-6, using known reactions which are usually used in synthetic 
organic chemistry, such as alkylation, acylation, reduction, and so on. 

Each of the above preparations may use solvents for the reaction such 
as halogenated hydrocarbons such as dichloromethane, chloroform, and the like, 

30 aromatic hydrocarbons such as benzene, toluene, and the like, ethers such as 
diethyl ether, tetrahydrof uran, and the like, esters such as ethyl acetate, 
aprotic polar solvents such as dimethyl formamide, dimethyl sulfoxide, 
acetonitrile, and the like, alcohols such as methanol , ethanol, isopropyl alcohol , 
and the like. 
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The reaction temperature in either of the. preparations should be in the 
range of -78 °C - +150 'C, preferably 0 °C - 100 °C. After completion of the 
reaction, the usual isolation and purification operations such as concentration, 
filtration, extraction, solid-phase extraction, recrystallization, 
5 chromatography, and the like may be used, to isolate the desired cyclic amine 
compound represented by the above formula (I). These can be converted into 
pharmaceutical^ acceptable acid addition salt or C,-C« alkyl addition salt by 
the usual method. 

10 Potential Industrial Utilities 

The chemokine receptor antagonist, which contain the cyclic amine 
compound, its pharmaceutical^ acceptable acid addition salt or a 
pharmaceutical^ acceptable C,-C 5 alkyl addition salt of this invention, which 
inhibits chemokines such as MlP-la and/or MCP-1 and the like from action on target 

15 cells, are useful as therapeutic agents and/or preventive preparation for 
diseases such as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, 
ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary 
fibrosis, myocarditis, hepatitis, pancreatitis, sarcoidosis, Crohn's disease, 
endometriosis, congestive heart failure, viral meningitis , cerebral infarction, 

20 neuropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration 
of blood monocytes, lymphocytes, and the like plays a major role in the initiation, 
progression, and maintenance of the disease. 
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Examples 

The present invention is now specifically described by the following 
examples. However, the present invention is not limited to these compounds 
described in these examples. Compound numbers in these examples represent 
5 numbers attached to these compounds listed as suitable specific examples in 
Tables 1.1-1.201. 

Reference Example 1: Preparation of 3-Amino-l- (4- 

chlorobenzyl ) pyrrolidine dihydro chloride . 

10 4-Chlorobenzyl chloride (4.15 g, 25.8mmol) and j Pr ? NEt (6.67 g, 51.6mmol) 

were added to a solution of 3-{ ( tert-butoxycarbonyl ) amino } pyrrolidine (4.81 g, 
25.8 mmol) in DMF (50 mL) . The reaction mixture was stirred at 70 °C for 15 
h and the solvent was removed under reduced pressure. Recrys tallization (CH 3 CN, 
50 mL) provided the desired material, 3- ( tert-butoxycarbonyl) amino-1- (4- 

15 chlorobenzyl) pyrrolidine as a pale yellow solid (6.43 g, 80.2%) : *H NMR (CDCl 3 , 
300 MHz) 5 1.37 (s, 9 H) , 1.5-1.7 (br, 1 H) , 2.1-2.4 (m, 2 H) , 2.5-2.7 (m, 2 
H), 2.83 (br, 1 H), 3.57 (s, 2 H) , 4.1-4.3 (br, 1H), 4.9-5.1 (br, 1 H) , 7.15-7.35 
(br, 4 H) ; The purity was determined by RPLC/MS (98%); ESI /MS m/e 311.0 (M + +H,- 
C 16 H. 4 C1N 3 0 2 ) . 

20 A solution of 3- ( tert-butoxycarbonyl ) amino-1- (4- 

chlorobenzyl) pyrrolidine (6.38 g, 20.5 mmol) in CH 3 0H (80 mL) was treated with 
1 N HCl-Et-O (100 mL) and was stirred at 25 °C for 15 h. The solvent was removed 
under reduced pressure to afford a solid which was purified by recrystallization 
(1:2 CH;sOH-CH 3 CN, 150 mL) to give 3-amino- 1- ( 4 -chlorobenzyl ) pyrrolidine 

25 dihydrochloride as a white powder (4.939 g, 84.9%): : H NMR (d 6 -DMSO, 300 MHz) 
£3.15 (br, 1 H), 3.3-3.75 (br-m, 4 H) , 3.9 (br, 1 H) , 4.05 (br, 1 H) , 4.44 (br, 
1 H) , 4.54 (br, 1 H) , 7.5-7.7 (m, 4 H) , 8.45 (br, 1 H) , 8.60 (br, 1 H) ; The purity 
was determined by RPLC/MS (>99%); ESI/MS m/e 211.0 (M*+H, C u H, 6 ClN 2 ) . 

30 Optically active (R) -3-amino-l- (4-chlorobenzyl ) pyrrolidine dihydro- 

chloride and (S) -3-amino-l- (4-chlorobenzyl) pyrrolidine dihydrochloride were 
also prepared pursuant to the above method using the corresponding reactant 
respectively. The products showed the same l H NMR with that of the racemate. 

35 Example 1 : Preparation of 3- (N-Benzoylglycyl) amino-1- (4- 

chlorobenzyl) pyrrolidine (Compound No. 1) . 

iV-Benzoylglycine (9.9 mg, 0.055 mmol), 3-ethyl-l- { 3- 

(dimethylaminopropyl ) carbodiimide hydrochloride (EDCI) (10.5 mg) and 1- 
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hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a solution of 3- 
amino-1- (4-chlorobenzyl) pyrrolidine dihydrochloride (14.2 mg, 0.050 nunol) and 
Et 3 N (15.2 mg) in CHC1 3 (2.5 mL) . The reaction mixture was stirred at 25 °C for 
16 h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL) . After filtration 
5 through a PTFE membrane filter, the solvent was removed under reduced pressure 
to afford 3- (N-benzoylglycyl ) amino-1- (4-chlorobenzyl) pyrrolidine (compound No. 
1) as a pale yellow oil (17.7 mg, 95%) : The purity was determined by RPLC/MS 
(95%); ESI/MS m/e 372.0 (M + +H, C : oH;2ClN 5 0 : ) . 

10 Examples 2-32. 

The compounds of this invention were synthesized pursuant to methods of 
Example; 1 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 2. 

15 Table 2 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield {%) 


Example 2 


2 


C21 H24 CI N3 02 


386 


16.4 


85 


Example 3 


3 


C19 H21 CI N4 02 


373 


18 .7 


100 


Example 4 , 


4 


C21 H21 CI F3 N3 02 


440 


57.2 


69 ? 


Example 5 


82 


C22 H23 CI F3 N3 02 


454 


5.6 


11 


Example 6 


85 


C21 H24 CI N3 02 


386 


22.6 


59 


Example 7 


86 


C21 H23 CI N4 04 


431 


21.2 


98 


Example 8 


214 


C22 H25 CI N2 02 


385 


23.9 


62 


Example 9 


215 


C23 H27 CI N2 03 


415 


17.4 


84 


Example 10 


216 


C20 H23 CI N2 02 S 


391 


21.6 


quant 


Example 11 


217 


C23 H27 CI N2 04 


431 


15.3 


66 


Example 12 


218 


C23 H27 CI N2 02 


399 


12.8 


64 


Example 13 


219 


C22 H24 CI F N2 03 


419 


18. 1 


86 


Example 14 


220 


C22 H2 5. CI N2 02 


385 


16.4 


85 


Example 15 


221 


C21 H23 CI N2 02 


371 


14.9 


80 


Example 16 


222 


C21 H22 C12 N2 02 


405 


13. 3 


65 


Example 17 


223 


C25 H31 CI N2 03 


443 


18.4* 


63 


Example 18 


224 


C20 H23 CI N2 03 S 


407 


11.2 


28 


Example 19 


225 


C22 H26 CI N3 02 


400 


22. 7 


quant 


Example 20 


226 


C23 H28 Cl N3 03 


430 


21.0 


S8 ; 


Example 21 


227 


C22 H25 C12 N3 02 


434 


21.9 


100 ; 


Example 22 


228 


C23 H28 Cl N3 03 


430 


20. 8 


97 
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Example 2.S 


o o Q 


C<iD HJi LI NO 


4 Kid. 


25.4 


quant 


Example 24 


^ JU 


L2 O HjI L± r No 


4 / 2 


26.0 


quant 


Example 25 




Lz4 nZo LI Uo 




30 . 3* 


quant 


Example 26 


o o o 


L<£Z Hji LI No U2 




3 . 9 


19 


Example 27 


o o o 


C2o H2o LI No 0<£ 


414 


8 . 5 


4 1 




234 


C22 H27 CI N4 02 


415 


7 . 3 


35 ! 


Example 29 


235 


C24 H29 C12 N3 02 


4 62 


9.0 


39 


Example 30 


236 


C25 H29 CI N4 03 S 


501 


17.4 


69 


Example 31 


237 


C21 H24 CI N3 03 


402 


14.2 


71 | 


Example 32 


238 


C21 H23 C12 N3 03 


436 


23.4 


quant 



*Yield of TFA salt. 



Reference Example 2: Preparation of (R) -3- {N- ( tert- 

Bu toxycarbonyl ) glycyl } amino-1 - ( 4-chlorobenzyl ) pyrrolidine . 

5 A mixture of {R) -3-amino-l- ( 4-chlorobenzyl) pyrrolidine dihydrochloride 

(4.54 g, 16.0 mmol) , 2 N NaOH solution (80 mL), and ethyl acetate (80 mL) was 
shaken, the organic layer was separated, and the aqueous layer was extracted 
with ethyl acetate (80 mL x 2) . The combined organic layers were dried over 
anhydrous sodium sulfate, filtered, and evaporated to give free (J?) -3- 

10 amino-1- (4-chlorobenzyl) pyrrolidine (3.35 g, 99%). 

A solution of {R) -3-amino-l- ( 4-chlorobenzyl ) pyrrolidine (3.35 g, 16 
mmol) in CH 2 C1 2 (80 mL) was treated with Et : ,N (2.5 mL, 17.6 mmol), N-tert- 
butoxycarbonylglycine (2.79 g, 16.0 mmol), EDCI (3.07 g, 16.0 mmol) and HOBt 
(2.16 g, 16 mmol) . After the reaction mixture was" stirred at 25 °C for 16 h, 

15 2 N NaOH solution (80 mL) was added. The organic layer was separated, and the 
aqueous layer was extracted with dichloromethane (100 mL x 3) . The combined 
organic layer was washed with water (100 mL x 2) and brine (100 mL) , dried over 
anhydrous sodium sulfate, filtered, and concentrated. Column chromatography 
(Si0 2 , ethyl acetate) afforded the desired (R) -3- { N- ( tert- 

20 butoxycarbonyl) glycyl) amino-1- (4-chlorobenzyl) pyrrolidine (5.40 g, 92%). 

Reference Example 3: Preparation of (K) -1- ( 4-Chlorobenzyl) -3- 
(glycylamino ) pyrrolidine . 

To a solution of (R) -3- { JV- ( tert-butoxycarbonyl ) glycyl ) amino-1- ( 4- 
25 chlorobenzyl) pyrrolidine (5.39 g, 14.7 mmol) in methanol (60 mL) was added 4 
N HC1 in dioxane (38 mL) . The solution was stirred at room temperature for 2 
h. The reaction mixture was concentrated and 2 N NaOH solution (80 mL) was added. 
The mixture was extracted with dichloromethane (80 mL x 3), and the combined 
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extracts were dried over sodium sulfate and concentrated. Column chromatography 
(SiO., AcOEt/EtOH/EtjN = 90/5/5) gave (X) -3- (glycyl ) amino- 1- ( 4- 
chlorobenzyl) pyrrolidine (3.374 g, 86%): *H NMR (CDCl 0 , 270 MHz) 5 1.11 (dd, 
j = 1>3 and 6.9 Hz, 1 H) , 2.20-3.39 (m, 2 H) , 2.53 (dd, J = 3.3 and 9.6 Hz, 1 
5 H), 2.62 (dd, J = 6.6 and 9.6 Hz, 1 H) , 2.78-2.87 (», 1 H) , 3.31 (s, 2 H) , 3.57 
(s! 2 H), 4.38-4.53 (br, 1 H) , 7.18-7.32 (m, 4 H) , 7.39 (br. s, 1 H) . 

Other 3-acylamino-l- (4-chlorobenzyl) pyrrolidines were also synthesized 
pursuant to methods of Reference Example 2 and 3 using the corresponding reactants 

10 respectively. 

(S)-l-(4-Chlorobenzyl)-3-(glycylamino)pyrrolidine: 3.45 g, 79% (2 

steps) . 

(j?) -3- (p-Alanylamino)-l- (4-chlorobenzyl) pyrrolidine: 3.79 g, 85% (2 

steps) . 

15 (s) _ 3 -(p-Alan"ylamino-)l-(4-chlorobenzyl)pyrrolidine: 3.72 g, 86% (2 

steps) . 

(f?) -3-( (S )-Alanylamino)-l-(4-chlorobenzyl)pyrrolidine: 368 mg, 65% (2 

steps) . 

(R)-3-l (*)-Alanylamino)-l-(4-chlorobenzyl)pyrrolidine: 425 mg, 75% (2 

20 steps) . 

(X) -3- ( (2S) -2-Amino-3-thienylpropanoyl I amino-1- (4- 
chlorobenzyl) pyrrolidine: 566 mg, 78% (2 steps). 

(A) _ 3 _( (2R) -2-Amino-3-thienylpropanoyl ) amino-1- ( 4- 
chlorobenzyl) pyrrolidine: 585 mg, 81% (2 steps). 
25 (R) -3- (2-Amino-2-methylpropanoyl) amino-1- (4- 

chlorobenzyl) pyrrolidine: 4 04 mg, 66% (2 steps). 

(R) -3- ( (2S) -2-Amino-4- (methylsulfonyl ) butanoyl ) amino-1- (4- 
chlorobenzyl) pyrrolidine: 535 mg, 72% (2 steps). 
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Furthermore (X) -3- (glycylamino) -1- (4-methylbenzyl) pyrrolidine, [R) - 
1- ,4-bromobenzyl) -3- (glycylamino)pyrrolidine, (XI -1- (2, 4-dimethylbenzyl) -3- 
(glycylamino) pyrrolidine, and (X) -1- (3, 5-dimethylisoxazol-4-ylmethyl ) -3- 
( glycylamino) pyrrolidine were also synthesized pursuant to methods of Reference 
Example 1, 2 and 3 using the corresponding reactants respectively. 

{R) _ 3 _ (Glycylamino) -1- (4-methylbenzyl) pyrrolidine: 4.65 g, 62i yield 
from 3- { (tert-butoxycarbonyl) amino) pyrrolidine. 

(K)-l-(4-Bromobenzyl)-3-(glycylamino)pyrrolidine: 2.55 g, 68% yield 
from ,*)-3-amino-l-(4-bromobenzyl)pyrrolidine; : H NMR (CDC1., 270 MHz) S 
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1.37-1.78 [m, 3 H) , 2.23-2.39 (m, 2 H) , 2.50-2.67- (m, 2 H) , 2.80-2.89 (m, 1 H) , 
3.32 (s, 2 H), 3.58 (s, 2 H) , 4.39-4.55 (m, 1 H) , 7.21 (d, J = 6.5 Hz, 2 H) , 
7.45 (d, J = 6.5 Hz, 2 H) . 

{R) -1- (2, 4-Dimethylbenzyl) -3- (glycylamino) pyrrolidine : 1 . 56 g, 58'i 
5 yield from 3- {( tert-butoxycarbonyl ) amino } pyrrolidine ; ! H NMR (CDC1-,, 270 MHz) 
S 1.55-1.78 (m, 3 H) , 2.30(s, 3 H) , 2.23-2.31 <m, 2 H) , 2.33{s, 3 H) , 2.51- 
2.63 (m, 2 H), 2.78-2.87 (m, 1 H) , 3.30 (s, 2 H) , 3.55 (s, 2 H) , 4.38-4.60 (m, 
1 H), 6.95 (d, J = 7.6 Hz, 1 H) , 6.97 <s, 1 H) , 7.13 (d, J = 7.6 Hz, 1 H) , 7.43 
(br-s, 1 H) . 

10 {R) -1- (3, 5-Dimethylisoxazol-4-ylmethyl) -3- (glycylamino) pyrrolidine : 

3.14 g, 45% yield from 3- {( tert-butoxycarbonyl) amino) pyrrolidine . 

Exan^le 33: Preparation of (S) -3- [N- (3,5- 

Bis (trifluorontethyl) benzoyl Jglycyl] amino-1- (4-chlorobenzyl) pyrrolidine 
15 (Compound No. 5) . 

A solution of 3 , 5-bis ( trif luoromethyl ) benzoyl chloride (0.060 mmol) in 
chloroform (0.4 mL) was added to a solution of (S) -1- ( 4-chlorobenzyl ) -3- 
(glycylamino) pyrrolidine (0.050 mmol) and triethylamine (0.070 mmol) in 
chloroform (1.0 mL) . After the reaction mixture was agitated at room temperature 

20 for 2.5 h, (arainomethyl) polystyrene resin (1.04mmol/g, 50 mg, 50 mmol) was added 
and the mixture was agitated at room temperature for 12 h. The reaction mixture 
was filtered and the resin was washed with dichloromethane (0.5 mL) . The filtrate 
and washing were combined, dichloromethane (4 mL) was added, and the solution 
was washed with 2 N aqueous NaOH solution (0.5 mL) to give (S) -3- [N- { 3, 5- 

25 bis (trifluoromethyl)benzoyl)glycyl]amino-l- ( 4-chlorobenzyl ) pyrrolidine 

(compound No. 5) (14.4 mg, 57%): The purity was determined by RPLC/MS (97%); 
ESI/MS m/e 508.0 (Nf+H, C : ;H,,ClF 6 Ni0 2 ) . 

Examples 34-239. 

30 The compounds of this invention were synthesized pursuant to methods of 

Example 33 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 3. 
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Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield U) 


Example 34 


5 


C 2: H; ClF^NiO : 


508.0 


14.4 


57 
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Example 35 


r t 
6 <> 




440. 0 


17 .0 


77 


Example 36 


n f 


H R rPl M-O- 


450. 0 


17 .7 


79 


Example 37 


8 ( 


U Pi FM.O, 


390 . 0 


12 .7 


65 


Example 38 


a f 
9 v 




440.0 


39.0 


quant 


Example 39 


1 A / 

10 v 




402 . 5 


23.5 


quant 


Example 40 


11 < 


- tj pi M^Oa 


432 . 5 


22 . 4 


quant 


Example 41 


12 < 


-2^**26^*-»-*"3 Vm '4 


432.5 


15. 9 


74 


Example 42 


13 < 




440.0 


13 . 1 


60 


Example. 4 3 


14 


U Pi M O 


386. 0 


16. 4 


85 


Example 44 


15 


r-« tj 1 MP 

C20«21 t -"«-2 N 3 u 2 


406.0 


15'. 7 


77 


Example 4 5 


16 


C21H24CIN3O: 


4 0? 0 


PR 9 

C, O * c. 


quant 


Example 4 6 


17 


C20H20C13N3O2 


44? n 


35 . 6 


quant 


Example 47 


18 


If nl M A 
C21H21CIN4O2 


397.5 


22 . 8 


quant 


Example 4 8 


19. 


C2iH 2 ?ClN30 4 


/lift 0 


X 0 . «J 


78 


Example 4 9 


20 


C 2 iH 2 oClF 4 N30 2 


/]CO A 

fi o 0 . u 


9 4 Q 


quant 


Example 50 


21 


C 2 iH 20 ClF 4 N3O2 


/ CO A 

H Do . U 


17 Q 
L f . j 


78 i 


Example 51 


22 


C21H20CIF4N3O2 


/ICQ A 

H D O . U 


Q 4 


41 


Example 52 


23 


C2iH 20 ClF 4 N 3 O2 


/I C p A 

H DO . U 


IS 4 


67 


Example 53 


24 


C21H21CIF3N3O3 


*i D O . U 


90 7 ! 


91 


Example 54 


25 


C2iH2oClF4N 3 0 : 


1 JO ■ u 


18 . 5 


81 


Example 55 


26 


C2c,H2iClN 4 0 4 


4 17 n 


91 9 


quant 


Example 56 


27 


C 2 oH2iClN 4 0 4 




l fi fl 
j. 0 • 0 


81 


Example 57 


28 


C 2( >H:iClN/,0 4 


4 1 7 n 
ft 1 / . u 


0.0 


33 


Example 58 


29 


C :2 H 2 oClF 6 N302 


DUD . u 


90 fl 


82 


Example 59 


30 


C 2 iH2iClF3N30 2 


4 4 0 0 


15 . 2 


69 


Example 60 


31 


C 2 f.H 2 iBrClN302 


4 50.0 


15 . 6 


69 


Example 61 


32 


r* T_I r* 1 PH Pi 
C 2 0 -1 * W 3 U 2 


390 . 0 


11 . 8 


61 


Example 62 


33 


C 2 oH 2 f>Cl 3 N302 


4 4 0 0 


15 . 8 


72 


Example 63 


34 


TJ p 1 VT 
C21H24CIN3U3 


4 02.5 


33 . 8 


quant 


Example 64 


35 


r« tj rl M A 
C 2 ?n26^ J - W 3 u 4 


432 . 5 


56. 1 


quant 


Example 65 


j 36 


C 22 H 2 6 C 1 N ^4 


432 . 5 


37 . 6 


quant 


Example 66 


37 


/-• tj r* 1 U" KI P 


440.0 


12 . 6 


57 


Example 67 


38 


r* U P 1 KI . P „ 


386 . 0 


12 . 3 


64 


Example 68 


39 


r* tj P 1 M- n«s 


406.0 


15. 9 


78 


Example 69 


A A 

4 (J 


p H .Pi M,Do 


402 . 0 


11. 6 


58 


Pyamnl q "7 0 
HiAdlllfJ J. C »V 


4 1 


C^fynCl^NjO: 


442.0 


17.8 


81 


Example 71 


42 


C21H.1C1N402 


397.5 


22.4 


quant 


Example 72 


43 


C2iH:2ClNi04 


416.0 


30.1 


quant 


Example 73 


44 


C :l H : r,ClF 4 N30 2 


458.0 


13.4 


59 


Example 7 4 


45 


C :1 H : .- ( C1F4N : 0^ 


458.0 


13.2 


58 
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Example 75 


46 


C :i H : nClF<iN.O_. 


458.0 


14.4 


63 


Example 76 


47 


C :1 H_ M C1F;,N;,0; 


456.0 


16.4 


72 


Example 77 


48 


C :1 H ri .ClF 4 N 3 0 : 


458 


16.5 


72 


Example 78 


49 


C 2C ,H 2 iClN 4 0 4 


417.0 


12.5 


60 


Example 7 9 


50 


C :i H 20 ClF 4 N 3 O : 


458.0 


26.3 


quant 


Example 80 


51 


C :o H:iBrClN 3 0 2 


450.0 


8.6 


38 


Example 81 


52 


C :o H 2 iClFN 3 0 2 


390.5 


4.1 


21 


Example 82 


53 


C20H21CI2N3O2 


406.0 


5.4 


27 1 


Example 83 


54 


C 20 H 20 Cl 3 N 3 O 2 


440.0 


8.8 


40 


Example 84 


55 


C 20 H 20 BrCl 4 N 3 O 2 


440.0 


7.7 


35 


Example 85 


56 


C 21 H :4 C1N 3 0 2 


386.0 


4.8 


25 


Example 8 6 


57 


C 22 H 26 C1N 3 0 4 


429.5 


4.9 


23 


Example 87 


58 


C 20 H 21 Cl 2 N 3 O 2 


406.0 


4.1 


20 j 


Example 8 8 


59 


C 20 H 21 BrClN;X>: 


452.0 


3.5 


16 


Example 89 


60 


C 26 H 26 C1N 3 0 2 


448.5 


7.3 


33 


Example 90 


61 


C 21 H 21 C1F 3 N 3 0 2 


440.0 


7.1 


32 


Example 91 


62 


C :1 H 24 C1N 3 0 2 


386.0 


10. 4 


54 


Example 92 


63 


C 22 H 26 C1N 3 0 2 


400.5 


6.0 


30 


Example 93 


64 


C 21 H 21 C1N 4 0 2 


397.0 


7.0 


35 


Example 94 


65 


C 24 H 24 C1N 3 0 : 


422.0 


7.7 


36 


Example 95 


i 66 


C 24 H 24 C1N 3 0 2 


422.0 


6.3 


30 


Example 96 


67 


C 20 H 2 ,;,ClF 2 N 3 O 2 


408 .0 


4.7 


23 


Example 97 


68 


C 2 oH 2 oClF 2 N 3 0 2 


408.0 


7.8 


38 


Example 98 


69 


C 2Cl H 2 nClF 2 N 3 0 2 


408.0 


7.3 


36 


Example 9 9 


70 


C 20 H 2 .;,ClF 2 N 3 O 2 


408.0 


9.1 


45 


Example 100 


71 


C 22 H 25 C1N 3 0< 


429.0 


5.6 


26 


Example 101 


72 


C 21 H 21 C1F 3 N 3 0 2 


456.0 


6.2 


27 


Example 102 


73 


C 21 H 2 iClF 3 N 3 0 : 


456.5 


16.8 


74 


Example 103 


74 


C 22 H 24 C1N 3 0< 


430.0 


16. 4 


76 


Example 104 


75 


C : ,H 2 oClF 4 N 3 0 2 


458.0 


16. 1 


70 


Example 105 


76 


C 21 H 2 ,>C1F 4 N 3 02 


458.0 


17.0 


74 


Example 106 


77 


C^.HicClFiN-A: 


426.0 


16.2 


76 


Example 107 


78 


C 2 ,HicClF 3 N 3 0 2 


426.0 


18.0 


85 


Example 108 


79 


C 22 H 20 ClF 6 N 3 O 2 


508.0 


18.8 


74 


Example 109 


80 


C 2: H 2 ,C1F 6 N 3 0 2 


508.0 


16.4 


65 


Example 110 


81 


C2 2 H 26 C1N 3 0 2 


400.0 


13.9 


70 


Example 111 


83 


C:oH 2 iClN 4 0 4 


4 1 / . U 


lb . U 


"7*7 1 


Example 112 


84 


C : ,,H 21 C1N 4 0 4 


417.0 


21.6 


quant 


Example 113 


87 


C 23 H 2 :C1F 6 N 3 0 2 


522.0 


17.5 


67 


Example 114 


88 


C :2 H:;C1F : ,N : 0 2 


454.0 


13.9 


61 
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Example 115 


89 C 




4 66.0 


15 . 4 


66 


Example 116 


90 ( 


*2in 2 ;XlrN 3 0 2 


4 04.0 


10 . 7 


53 


Example 117 


91 C 




456.0 


13 . 7 


60 


Example 118 


92 C 


x t "1 |l,T /"\ 

: :: H^ClNiO-, 


4 1 fi n 


38 . 4 


quant 


Example 119 


93 ( 


- 23 H 2 ?C1N 3 0 4 


4 4 6.0 


25 . 2 


quant 


Example 120 


94 ( 


-23H :3 ClNi0 4 


d d fi 0 


16 . 5 


74 


Example 121 


95 


~ 22 H:;,C1F 3 N 3 0;» 


d Sd 0 


16.3 


72 


Example 122 


96 


~ 22 H : *C1N30: 


& no ^ 


1 7 i 


84 \\ 


Example 123 


97 


C 2 iH:;.Cl2N 3 0 : 


/ion n 
4ZU . U 


in 9 


r 


Example 124 


98 


C22H26CIN3O: 


41b. j 


11 ft 


J / 


Example 125 


99 


C2iH 2 2CliN 3 0 2 


4 54.0 


1/1 Q 
14 . 0 


fi^ 1 


Example 126 


100 


C 2 2H 23 C1N 4 0 2 


4 11 . u 


Q 

y . 0 


d fi 


Example 127 


101 


C 2 2H24C1N 3 0 4 


/ion c: 


1*5 0 


fil 
D J. 


Example 128 


102 


C 22 H 22 C1F 4 N 3 0 2 


472 . 0 


13 . 1 


jo 


Example 129 


103 


C 22 H 2 2ClF 4 Nj02 


472 . 0 


36 . 5 


quant 


Example 130 


104 * 


C 2 2H 22 ClF 4 N 3 0 2 


A "i O A 

472.0 


OO Q 
. O 


Q"7 

y / 


Example 131 


105 


C 2 2H 22 ClF 4 N 3 0 2 


472 . 0 


20 . 1 




Example 132 


106 


C 2 2H 2 ;,C1F 5 N 3 03 


470 . 0 


27 . 4 


quant 


Example 133 


107 


C 22 H 22 C1F 4 N 3 0 2 


472.0 


lb . 3 


T ft 1 
/ 0 


Example 134 


108 


C 21 H 23 C1N 4 0 4 


4 .31 . U 


11 Q 

11 . ? 


55 


Example 135 


109 


C 2 iH 2: ClN 4 0 4 


431.0 


OO D 


quant 


Example 136 


110 


C 2 iH 2 :-ClN 4 0 4 


4 31.0 


Z4 . 4 


quant 


Example 137 


111 


C 23 H 2 ;.C1F 5 N 3 0: 


522 . 0 


y . d 


if 
j 0 


Example 138 


112 


C2 2 H 2 :,C1F 3 N 3 0 : 


454 . U 


Q Q 

»j . y 


1 1 


Example 139 


113 


C 2 iH 2 :.BrClN 3 0 : 


4 bb . U 


•7 c. 
/ . D 


32 


Example 14 0 


114 


C21H23CIFN3O: 


4 U4 . U 


c 1 

o . 1 


30 


Example 141 


115 


C21H22CI31N3O2 


4 Do. U 


fi 


29 


Example 142 


116 


C :2 H 2 €C1N 3 0 3 


/1 1 £ n 
4 1 0 . u 


d R 


23 


Example 143 


117 


C 23 H 23 C1N 3 0 4 


a a & n 


fi d 


29 


Example 144 


118 


C 23 H 2 cClN 3 0 4 


*l »i O . U 


94 6 


auant 


Example 14 5 


119 


C :2 H2;.C1F 3 N30 : 


H D H. . V 


5 . 2 


23 


Example 146 


120 


C :2 H 2 6 c l N i°2 


d no S 


4 . 4 


22 


Example 147 


121 


C 2 iH:;Cl 2 N 3 0 2 


d 9 n n 


7 . 8 


37 


Example 148 


122 


C 22 Hv»ClN;0 2 


d 1 fi s 


14 . 1 


68 


Example 14 9 


123 


C 2 iH 2 2Cl:,N 3 0: 


d Sd ft 


5 . 4 


24 


LXalUplc J.JU 


124 


C :: H : ;C1N 4 0 : 


411.0 


34.0 


quant 


Example 151 


125 


C 22 H 2 ;C1N30 4 


430.5 


32.0 


quant 


Example 152 


126 


C 2: H 2 2C1F 4 N 3 0 2 


472.0 


4.6 


19 


Example 153 


127 


C :2 H 21 .C1F 4 N 3 0 : 


472.0 


10.4 


44 


Example 154 


128 


C :2 H:;C1F 4 N;0 : 


472.0 


7 . 3 


31 
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Example 155 


129 


C :r H;rClF«N 3 0; 


472.0 


13.5 


57 


Example 156 


130 


C 22 H 2 >C1F 3 N>0:, 


470.0 


15.1 


64 


Example 157 


131 


CczHrrClF^Or 


472. 0 


8.6 


36 


Example 158 


132 


C 21 H 2 ;C1N 4 0 4 


431.0 


4.4 


20 


Example 159 


133 


C 21 H-,C1N 4 0 4 


431.0 


32.0 


quant 


Example 160 


134 


C 21 H 23 C1N 4 0 4 


431.0 


6.9 ! 


32 


Example 161 


135 - 


C 21 H 23 BrClN 3 02 


466.0 


7.8 


34 


Example 162 


136 


C21H23CIFN3O2 


404 .0 


13.7 


68 


Example 163 


137 


C 21 H 2 Xl 2 N 3 Ov 


420.5 


14.6 


69 


Example 164 


138 


C21H22CI3N3O2 


454.0 


17.7 


78 


Example 165 


139 


C 21 H 22 BrCl 4 N 3 0 2 


454 .0 


17.2 


76 


Example 166 


140 


C 22 H 2 *C1N 3 0 2 


400.0 


15.0 


75 


Example 167 


141 


C 23 H 28 C1N 3 0 4 


443.5 


13.9 


62 


Example 168 


142 


C 2 iH 2i Cl 2 N 3 02 


420.0 


13.7 


65 


Example 169 


143 


C 21 H 23 BrClN 3 0 2 


464.0 


16.1 


69 


Example 17 0 


144 


C 2? H 29 C1N;0 2 


4 62. 0 


17.6 


76 


Example 171 


145 


C 22 H 23 C1F 3 N 3 0 2 


454 .0 


16.0 


71 ! 


Example 172 


146 


C 22 H 26 C1N 3 0 2 


400.0 


14 . 9 


75 


Example 173 


147 


C 23 H 2 sClN 3 0 2 


414.0 


16.2 


78 


Example 174 


148 


C 22 H 2 ;,C1N 4 0 2 


411.0 


14.9 


73 


Example 175 


149 


C25H 2 6ClNiO : 


436.0 


17.1 


78 


Example 176 


150 


C 26 H 2 .iClN;,0 : 


436.0 


13.1 


60 


Example 177 


151 


C 2 iH :: ClF 2 N 3 0 : 


422.0 


14 .8 


70 


Example 178 


152 


C 2 iH 22 ClF 2 N 3 0 2 


422.0 


15.3 


73 


Example 179 


153 


C : iH 2 2ClF 2 N : ,0 2 


422.0 


15.3 


73 


Example 180 


154 


C2iH 2: ClF 2 N 3 0 2 


422.0 


16.4 


78 


Example 181 


155 


C 23 H23C1N 3 0 4 


443.0 


16.9 


76 


Example 182 


156 


C 22 H 23 C1F 5 N 3 0 : 


470.5 


12.6 


54 


Example 183 


157 


C 22 H 23 C1F 3 N 3 0 2 


470.0 


20.0 


85 


Example 184 


158 


C 23 H 26 C1N 3 0 4 


444 .0 


17.4 


78 


Example 185 


159 


C 22 H 22 C1F 4 N 3 0 2 


472.0 


18.4 


78 


Example 186 


160 


C 22 H 2 2C1F 4 N 3 0 2 


472.0 


19.6 


83 | 


Example 187 


161 


C 2i H 2 iClF 3 N 3 0 : 


440.0 


17.0 


77 


Example 188 


162 


C 2 iH 21 ClF;,N : ,0 : 


440.0 


17.1 


! 78 


Example 189 


163 


C :: ,H :? ClF 6 Ni0 2 


522.0 


20.8 


80 


Example 190 


164 


C 2 ;,H 22 C1F 6 N;.0 2 


522.0 


2.7 


10 


Example 191 


165 


C 2 : k H :£ ClN,0 : 


414.0 


16. 4 


79 


Example 192 


166 


C 22 H 2: C1F : ,N 3 0 2 


454.0 


8.6 


38 


Example 193 


167 


C 21 H i: BrClN ; .0 2 


464.0 


11.6 


50 


Example 194 


168 


C :i H : -:Cl : N ; O r 


420.0 


11.5 


55 
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Example 195 1 


169 C 


** ft **** 1 Tit /"N 

-:iH::Cl;NiO; 


4 54.0 


10 . 0 


44 


Example 1961 


170 C 


-::H::C1 F4N3O 


472.0 


10.4 


44 


Example 197 1 


171 ( 


: :i H:Xl : N 3 0 : 


4 90 0 


8 . 9 


42 


Example 198 1 


172 < 


: :i H :< jClN:,0 : 


J O \J . V 


10 . 3 


53 


Example 199 I 


173 ( 


-2iH:;,ClNij04 


4^1 0 


14 . 6 


68 


Example 2001 


174 < 


3 22 H2\C1F3N30 : . 


a ^ /1 a 


10 4 


46 


Example 2011 


175 


32iH 2 ;,BrClN30: 




13 . 4 


58 


Example 2021 


176 


C2iH2jCl 2 N 3 0: 


/1 9 n a 

4 £. u . u 




60 ! 


Example 203 1 


177 


C 2 iH2:Cl3N 3 0 : 


4 34 . U 


1 ^ 9 


58 


Example 204 1 


178 


C22H22CIF4N5O2 


/no a 


l£ . :? 


55 


Example 205 1 


179 j 


C 2 iH 2 iCl2N 3 0 : 


/lOfl A 

4 . U 




6^ 
0 -> 


Example 206 


180 


C 21 H 24 C1N 3 0 2 


job. U 


9 4 9 


cjuan t 


Example 2071 


181 


C 2 iH ?3 ClN 4 0 4 


4 31.0 


1 A 

1 . u 


i 
1 


Example 208 


182 


C 23 H 2 c.ClF 3 N 3 0 2 


ACQ A 

4 bo . U 


1 t "1 
13.1 




Example 209 


183 


C 22 H 25 BrClN ? 0: 


4 / 0 . U 


ift A 
1 0 . U 


/ 3 


Example 210 


184 


C 22 H 2 sCl 2 N 3 0 2 


434 .0 


lb. J 


I 3 


Example 2111 


185 


C 22 Hv 4 Cl 3 N 3 02 


468.0 


no c 
1 0 . O 


O Q 


Example 2121 


186 


C 23 H24C1F«N 3 0 : 


486.0 


1 C Q 


Aft 

DO 


Example 2131 


187 


C 22 H 2 sCl 2 N 3 0 2 


434.0 


1/1 A 


DD 


Example 214 


188 


C 22 H 26 C1N 3 0 2 


i Aft A 

40U . U 


1/1 A 
1 4 . U 


7 0 


Example 215 


189 


C 22 H 2 *C1N 4 04 


A A C A, 

445.0 


ID. O 


7 


Example 216 


190 


C26H25.C1F 3 N 3 0 2 S 


c 0 ^ a 
330 . U 


it n 
1 / . / 


0 0 


Example 217 


[ 191 


C25H25BrClN 3 0 : S 


546.0 


OA A 

C U . 4 


7 S 


Example 218 


j 192 


C 25 H 2 5C1 2 N 3 0 2 S 


502 . 0 


lb. y 


fi7 
D / 


Example 219 


1 193 


C 2S H : 4C1 3 N 3 0 2 S 


a *3 £ A 

536 . U 


1 Q O 

1 O • -3 


fift 


Example 220 


194 


C 26 H 2<i ClF 4 N 3 0 2 S 


C C /I A 

554 . U 


1 Q A 

1 y . 4 


7 n 


Example 221 


195 


C 2 sH2^Cl2N 3 0 2 S 


C AO A 

bUz . U 


1 Q 1 


7 6 


Example 222 


196 


C 2 sH ?6 ClN 3 0 2 S 


ACQ A 
4 DO . U 


1 A A 

ID. U 


68 


Example 223 


1 197 


C^H^CIN^S 


1 1 a 


1ft 4 
lO. 1 


72 


Example 224 


| 198 


C 2 sH 2 ^ClF 3 N 3 0 2 S 


tO£ A 

JjD.U 




52 


Example 225 


I 199 


C 25 H 2 ^BrClN 3 0 2 S 


3 4 D . \J 


19 9 


47 


Example 226 


200 


C 2 5H2rCl 2 N 3 0 2 S 






62 


Example 227 


1 201 


C 2 sH?4Cl 3 N 3 02S 


J JO 1 V 


17 . 3 


64 


Example 228 


1 202 


C26H24C1F 4 N 3 0 2 S 


3 34 . U 


15.4 


56 


Example 229 


1 203 


C 2 5H 2 vCl 2 N 3 0 2 S 


S09 0 


13 . 5 


54 \ 


HiXampxc £.~>\j 


1 204 


C2bH^ClN 3 0 : S 


468.0 


13.7 


59 


Example 231 


J 205 


C2=>H 2 ^ClN„O^S 


513.0 


13.9 


54 


Example 232 


1 206 


C 2 4H;^C1F 3 N 3 04S 


546.0 


10.0 


37 | 


Example 233 


I 207 


C :i H : -BrClN;04S 


558.0 


17.1 


61 


Example 234 


I 208 


C 23 H : -C1 : N : ,04S 


512.0 


17.0 


66 
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Example 235 


209 


CVH^CliNsCjS 




1 "5 
f . J 


97 


Pvamnl ?36 


210 


C^H^CIF^N^S 


564.0 


19.2 


68 


Example 237 


211 


C23H:7C1 : .N ; ,0 4 S 


512.0 


7.9 


31 


Example 238 


212 


C 23 H 2S ClN i O < jS 


478.0 


13.7 


57 


Example 239 


213 


Cn 3 H :7 ClN 4 0 4 S 


523.0 


5.5 


21 



Example 240: Preparation of (R) -3- [N- { 3-Fluoro-5- 

(trifluoromethyl) benzoyl Jglycyl] amino- 1- (3 , 5-dimethylisoxazol-4- 
ylmethyl) pyrrolidine (Compound No. 1191) . 

5 A solution of 3-fluoro-5- (trifluoromethyl ) benzoyl chloride (0.058 mmol) 

in dichloromethane (1 mL) was added to a mixture of {i?)-l-(3,5- 
dimethylisoxazol-4-ylmethyl ) -3- (glycylamino) pyrrolidine ( 0 . 050 mmol) and 
piperidinomethylpolystyrene (58 mg) in chloroform (0.2 mL) and dichloromethane 
(0.75 mL) . After the reaction mixture was stirred at room temperature for 2 

10 h, methanol (1.0 mL) was added and the mixture was stirred at room temperature 
for 30 min. The reaction mixture was loaded onto Varian™ SCX column, and washed 
with CH 3 OH (16 mL) . Product was eluted off using 2 N NhS in CH3OH (6 mL) and 
concentrated to afford [R) -3- [N- { 3-f luoro-5- 

( trifluoromethyl) benzoyl }glycyl]amino-l- (3, 5~dimethylisoxazol-4- 

15 ylmethyl) pyrrolidine (Compound No. 1191) (19.5 mg, 88%): The purity was 
determined by RPLC/MS (100%); ESI/MS m/e 443.2 (M + +H, C; 0 H 22 F 4 N 4 O 3 ) ■ 



Examples 241-265. 

The compounds of this invention were synthesized pursuant to methods of 
20 Example 240 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 4. 



Table 4 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 241 


1192 


C20 H22 F4 N4 03 


443.2 


19.2 


87 


Example 242 


1193 


C20 H23 F3 N4 04 


441.0 


17.5 


79 


Example 24 3 


1194 


C21 H22 F6 N4 03 


493.0 


20.4 


83 


Example 244 


! 1195 


C19 H23 Br N4 03 


4 35.1 


16.8 


77 


Example 24 5 


1196 


C19 H23 N5 05 


402.2 


16.2 


81 


Example 24 6 


1197 


C20 H22 F4 N4 03 


443.2 


17.6 


80 


Example 247 


1198 


C19 H23 CI N4 03 


391.0 


16.5 


84 


Example 248 


1199 


C20 H26 M4 03 


371.0 


16.1 


87 
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Example ^*ir» 


1 900 


C19 H22 C12 N4 03 


425.0 


18.0 


85 


c*xampie zdu 


1 901 


C19 H22 F2 N4 03 


393.0 


16.6 


85 


Example 251 


J. «£. \J C 


C20 H22 F4 N4 03 


443.2 


16.8 


76 


Example 252 


1 903 

X i J 


C22 H24 F3 N3 03 


436.2 


17. 1 


79 


Example ^jj 




r93 H23 F6 N3 02 


488.2 


18.1 


74 


Example zji 


X & U-J 


C21 H?4 Br N3 02 


430.0 


17.5 


81 


Example 255 


1Z UD 


r91 H?4 M4 04 


397. 0 


16.2 


82 


Example 256 


1 9 07 


P99 H?3 F4 N3 02 


438.2 


17.5 


80 


Example 257 




P91 H94 Pi N3 02 


386. 0 


15.8 


82 


Example 258 


izuy 


r99 H97 O? 


366. 0 


15.7 


86 


Example 259 


1 9 1 n 
1Z 1U 


r91 H93 rl9 N3 02 


420. 0 


17 . 8 


85 


Example 2 60 


j 1Z 11 


r*91 F9 09 
lzi nzo ri in j wi 


388 . 0 


16.3 


84 


Example 2 61 


1212 


C22 H23 F4 N3 02 


438.2 


17.4 


80 


Example 262 


1213 


C24 H24 CI F6 N3 02 


536.2 


24.0 


90 


Example 263 


1214 


C23 H24 Cl F4 N3 03 


486.2 


22.2 


91 


Example 264 


1215 


C22 H24 C13 N3 02 


467.9 


20.9 


89 


Example 265 


1216 


C22 H24 Cl F2 N3 02 


436. 0 


19.3 


89 



Example 266: Preparation of (R) -1- (4-Chlorobenzyl) -3- [ { N-{ 4- 
(diroethylamino) benzoyl) glycyl ) amino] pyrrolidine (Compound No. 952). 

A solution of (J?) -1- ( 4-chlorobenzyl) -3- (glycylamino) pyrrolidine (13.8 
5 mg, 0.052 mmol) in CHC1 3 (2 mL) was treated with Et\N (0.021 mL, 0.15 mmol), 
4- (dimethylamino) benzoic acid (10 mg, 0.061 mmol), EDCI (10.2 mg, 0.053 mmol) 
and HOBt (7.5 mg, 0.055 mmol). The reaction mixture was stirred at room 
temperature for 16 h. The solution was washed with 2 N aqueous NaOH solution 
(2 mL x 2) and brine (2 mL) , and dried by filtration through a PTFE membrane 
10 using CH 2 Cl 2 (3 mL) . Concentration afforded the desired material (compound No. 
952) (24.9 mg, quant) : The purity was determined by RPLC/MS (91%) ; ESI/MS m/e 
415.0 (M*+H, C 22 H:7C1N 4 0 2 ) . 

Examples 267-347. 

15 T he compounds of this invention were synthesized pursuant to methods of 

Example 266 using the corresponding reactant respectively. Solid-phase 
extraction (Varian™ SCX column) or chromatography (HPLC-C U ) , if needed, afforded 
the desired material. The ESI/MS data and yields are summarized in Table 5. 

20 Table 5 
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Compound 
No. 


Molecular Formula | 


ESI /MS m/e 


Yield (mg) 


Yield (o) 


Example 267 


951 


C22 H24 CI N3 04 


4oU . 0 


zo.o 


quant 


Example 2 68 


953 


C23 H29 CI N4 02 


4z9 . 0 


O Q D 
£ 0 . O 


quant 


Example 269 


954 


C21 H25 CI N4 02 


401 . 0 


z i . y 


quant l 


Example 270 


955 


C22 H27 CI N4 02 


415.0 


26 . 8 


quant 1 


Example 271 


956 


C21 H24 CI N3 03 


402 . 0 


10 . 3 


c> i 


Example 272 


957 


C20 H22 CI N3 03 


388 . 0 


1 . 4 


1 


Example 273 


958 


C21 H24 CI N3 03 


402 . 5 


1 . 2 


D 


Example 274 


959 


C22 H25 Cl N4 03 


429 . 5 


4 . 7 


o o 

£.£. 


Example 275 


960 


C23 H27 Cl N4 03 


443.0 


10 . 9 


a a 


Example 27 6 


961 


C21 H25 Cl N4 02 


401.0 


28 . 4 


quant 


Example 277 


962 


C22 H27 Cl N4 02 


415. 0 


24 . 9 


quant 


Example 278 


963 


C21 H24 Cl N3 03 


402. 0 


4 . 4 


22 


Example 27 9 


964 


C22 H24 Cl N3 04 


430. 0 


29. 5 


quant 


Example 280 


965 


C23 H26 Cl N3 04 


444 . 0 


27.2 


quant 


Example 281 


966 


C22 H24 Cl N3 03 


414. 0 


27.0 


quant 


Example 282 


967 


C23 H26 Cl N3 03 


428. 0 


27.0 


quant 


Example 283 


968 


C22 H23 Cl N4 02 


411. 0 


21.4 


quant 


Example 284 


969 


C23 H25 Cl N4 02 


425.0 


27. 6 


quant 


Example 285 


970 


C22 H27 Cl N4 02 


415.0 


28.6 


quant 


Example 286 


971 


C23 H29 Cl N4 02 


429. 0 


27 . 9 


quant 


Example 287 


972 


C20 H23 Cl N4 02 


387.0 


26.2 


quant 


Example 288 


973 


C21 H25 Cl N4 02 


401.0 


26.8 


quant 


Example 289 


974 


C20 H23 Cl N4 02 


387 . 0 


26.6 


quant 


Example 290 


j 975 


C21 H25 Cl N4 02 


401.0 


28 . 2 


quant 


Example 291 


976 


C22 H23 Cl N4 02 


411.0 


2 9.2 


quant 


Example 292 


977 


C23 H25 Cl N4 02 


425 . 0 


29.5 


quant 


Example 293 


978 


C20 H21 Cl N6 02 


413.0 


2.2 


11 


Example 294 


979 


C21 H23 Cl N6 02 


427 . 0 


1 10.2 


48 


Example 295 


980 


C22 H25 Cl N4 03 


429 . 0 


2 8.8 


quant 


Example 296 


981 


C23 H27 Cl N4 03 


443.0 


11.9 


C A 


Example 2 97 


982 


C22 H27 Cl N4 02 


415.0 


O T A 

27 . 4 


quant 


Example 298 


983 


C23 H29 Cl N4 02 


429.5 


Z 0 . 1 


quant 


Example 299 


984 


C21 H24 Cl N3 03 


4 02.0 


£ / . f 


quant 


Example 300 


985 


C22 H26 Cl N3 03 


416.0 


£ 0 . D 


quant 


Example J01 


114G 

liny 




401 


15.5* 


38 


Example 302 


1150 


C21 H28 N4 03 


385 


10.9* 


28 i 


Example 303 


1151 


C21 H25 F3 N4 03 


439 


17.3* 


39 


Example 304 


1152 


C21 H24 F N5 03 


415 


12.7* 


30 
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Example 305 1 


1153 C 


oi uo a rl MS, 03 


430 j 


17.5* 


41 S 
50 I 


Example 306 1 


1154 C 


oo uoi MS 03 

HZ 1 IN J \J J 


410 


20.6* 




.Example 3071 


1155 C 


-•in uo*l r*? N4 04 


429 1 


13. 8* 


32 1 


Example 3081 


1156 C 


• oi u'ln N4 04 


403 | 


17.7* 


43 J 


Example 309 I 


1157 C 


»i q uO A M4 s° 


409 j 


12.6* 


30 


Example 3101 


1158 C 


-i Q W> ^ Pi 9 MS 03 


440 1 


16.9* 


38 j 


Example 3111 


1159 ( 


o o u o 1 ki p. r\ £ 
-22 nol ud 


462 j 


38 . 6* 


85 


lExample 312 1 


1160 < 


-•OA UOC D r- MP r\ T 

„2U nzo Br inj uj 


464 


20.4 


45 

14 1 


■Example 313 1 


1289 ( 


„20 Hz / N-> Uh 


4 03 j 


5.8* 




[Example 314 1 


1290 ( 


o i uoo m P 
^21 nzy NO <JJ 


400 


6.9* 


17 | 
68 1 


■Example 3151 


1291 


r«0/l if O O M/l 

324 H2o N4 UZ 


405 


22 . 4 




■Example 3161 


1292 


O O tin T3 M /I |"\ Q 

C22 Hz / Bi N4 uz 


461 


23.8 


15 1 


lExample 3171 


1293 


C22 H23 £4 No uz 


438 1 


20.9 


59 | 


lExample 318 1 


1294 


y. ^ *-v t T O O T7> /I M o r\0 

C22 H23 F4 No Uz 


438 j 


20 . 8 


59 i 


lExample 319 I 


1295 


C23 H31 N3 03 


jjO 1 


17 . 5 


54 I 


lExample 320 


1296 


C20 H25 N3 02 S2 




18 . 8 


58 1 


■Example 3211 


1297 


C21 H24 F3 N3 03 


AO A 


l R 1 


53 


lExample 322 1 


1388 


C21 H32 N6 03 


41 / 


7.4* 


24 | 
48 1 


[Example 3231 


1389 


C19 H22 N6 04 


39 9 


15 . 2 




lExample 324 


1401 


C23 H25 CI N4 Oz 


425 


8 . 3* 


16 j 


■Example 325 


1402 


C24 H32 N4 Ob 


4 S7 


8 . 3* 


15 j 


■Example 326 


1403 


C20 H24 N4 Oz 


353 


14 . 8 


52 | 


lExample 327 


j 1404 


C20 H24 N4 02 


353 


17.0 


60 ~~ j 


■Example 328 


1405 


C21 H26 N4 02 5 


399 


17.3 


54 j 


■Example 32 9 


1407 


C22 H28 N4 02 S 


413 


19.1 


57 


■Example 330 


1 1410 


C19 H24 N4 OJ 


357 


9.7 + 


59 


lExample 331 


I 1769 


C22 Hzo CX ej N4 


519 


11.6* 


20 | 

21 1 


lExample 332 


■ 1770 


C26 nzo Liz jno u*4 


559 


13.1* 


23 I 


lExample 333 


| 1771 


C2o Hj / ND vJ*i 


484 


| 12.7* 




■Example 334 


1 1772 


/— OO u Q Q MP O 4 

C2o rijy no us 


510 


[ 5 - 5+ 


9 j 


■Example 335 


1 1773 


C2o HJ / N j ui 


! 509 


! 6.2* 


11 J 


lExample 336 


I 1774 




551 


! 13.6* 


22 j 


■Example 337 


I 2039 


CI" riZ4 lN*i 


341 


I 5.2* 


14 s 


lExample 338 


1 2040 


CZ ^ Hi ' In j W*i 


398 


| 2.0* 


5 


lExample 339 


1 2041 


C2J rizy iN-3 uj 


396 


j 6.2* 


15 J 
6 1 


lExample 34C 


I 2042 


C25 H37 N3 02 


413 


2.6* 




■Example 341 


| 2043 


C24 H31 N3 02 


394 






|Example 342 


>| 2044 


C25 H28 N4 04 


449 


j 8.7* 


16 


lExample 34' 


j| 2045 


C26 H29 CI N6 04 


525 


! 11-4* 


19 j 


■Example 34 < 


\\ 2046 


C27 H32 N6 04 


505 


7.7* 


13 
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Example 345 


2047 


C28 H32 N4 04 


489 


10.0* 


18 


Example 34 6 


2048 


C28 H37 N5 05 


524 


3.7* 


6 


Example 347 


2049 


C28 H37 N5 04 


509 


5.3* 


9 



*Yield of TFA salt. 



Example 348: Preparation of (R) -1- ( 4-Chlorobenzyl) -3- [ {N- <2-amino-5- 
chlorobenzoyUglycyl) amino] pyrrolidine (Compound No. 1084). 

5 A solution of ( J R)-l-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050 

mmol) in CHC1 3 (2 mL) was treated with 2-amino-5-chlorobenzoic acid (0.060 mmol) 
and diisopropylcarbodiimide (0.060 mmol) . The reaction mixture was stirred at 
room temperature for 15 h. The mixture was loaded onto Varian™ SCX column, and 
washed with CH 3 0H (15 mL) . Product was eluted off using 2 N NH 3 in CH 3 0H (5 mL) 
10 and concentrated to afford {R) -1- ( 4-chlorobenzyl) -3- [N- (2-amino-5- 
chlorobenzoyl) glycyl} amino] pyrrolidine (CompoundNo. 1084) (12.7mg, 60%) : The 
purity was determined by RPLC/MS (87%); ESI/MS m/e 421.0 (M + +H, C 20 H :2 Cl 2 N 4 O 2 ) . 

Examples 349-361. 

15 The compounds of this invention were synthesized pursuant to methods of 

Example 348 using the corresponding reactant respectively. If the starting amine 
remained, treatment with isocyanatomethylated polystyrene (50 mg) in CHC1 3 (1 
mL) at room temperature, filtration and concentration afforded the desired 
material. The ESI/MS data and yields are summarized in Table 6. 

20 

Table 6 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 349 


1085 


C 20 H 22 C1N 5 0 4 


432.0 


4.1 


19 


Example 350 


1086 


C 20 H 2 3ClN 4 O 2 


387.0 


7.9 


41 


Example 3 51 


1087 


C 22 H 2 ;<C1N 4 0 2 


411.0 


15.0 


73 


Example 352 


1088 


C 18 H 2 f,ClN 3 0 : 


362.0 


12.9 


71 


Example 353 


1089 


C 22 H 22 C1FN 4 0 : 


429.0 


16.0 


75 


Example 3 54 


1090 


C 22 H 26 C1N : ,0 3 


416.0 


15.8 


76 


Example 355 


1091 


C 21 H 24 Cl 2 N 4 0 2 


435.0 


10. 9 


50 


Example 356 


1092 


C 2 iH 24 ClN b 0 4 


446.0 


7.9 


35 


Example 357 


1093 


C 21 H 2 5C1N 4 0 : 


401.0 


9.5 


47 


Example 358 


1094 


C 23 H 25 C1N 4 0 2 


425.0 


15.8 


74 


Example 359 


1095 


Ci>H: 2 ClN 3 0 : 


376.0 


13.5 


72 


Example 360 


1096 


C :: H :< iClFN 4 0: 


443.0 


11.8 


53 
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10 



Example 361 j 



1097 |C.-.H; S C1N;.0; 



430.0 



15.1 



Example 362: Preparation of (R) -1- (4-Chlorobenzyl) -3- [ { N- (3-bromo-4- 
methylbenzoyDglycyl) amino) pyrrolidine (Compound No. 1098). 

A solution of (*)-l-(4-chlorobenzyl) -3- (glycylamino) pyrrolidine (0.050 
mmol) in CHClj (1.35 mL) and tert-butanol (0.15 mL) was treated with 3- 
bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 mmol), 
and HOBt (0.060 mmol). The reaction mixture was stirred at room temperature 
for 15 h. The mixture was loaded onto Varian™ SCX column, and washed with 
CH 3 OH/CHCl 5 1:1 (12 mL) and CH 3 OH (12 mL) . Product was eluted off using 2 N NH 5 
in CH 3 0H (5 mL) and concentrated to afford (R) -1- ( 4-chlorobenzyl) -3- ( ( N- (3- 
bromo-4-methylbenzoyl)glycyl) amino] pyrrolidine (Compound No. 1098) (11.6 mg, 
50%): The purity was determined by RPLC/MS (94%); ESI/MS m/e 466.0 
(C 21 H : iBrClN 3 0 2 ) . 



15 



20 
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Examples 363-572. 

The compounds of this invention were synthesized pursuant to methods of 
Example 362 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 

summarized in Table 7. 

The following 3 compounds were obtained as byproduct of Compound Nos. 

1415, 1416, and 1417, respectively. 

1419: 7.9 mg, 38% yield; ESI/MS m/e 419.0 (C 20 H 2? ClN 4 O 2 S) . 

1420: 7.1 mg, 36% yield; ESI/MS m/e 399.2 (C^H^N^S) . 

1421: 7.4 mg, 37% yield; ESI/MS m/e 404.2 {C^H-^bOSS) . 

Table 7 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 3 63 


1099 


C : oH2.;.BrClFN 3 0 : 


470.0 


3.1 


13 


Example 364 


1100 


C :0 H2..Cl : FN;O 2 


424.0 


3.1 


15 


Example 3 65 


1101 


CnH^CHNiO, 


512.0 


12.5 


49 


Example 366 


1102 


C 2] H r: ClN<0 H 


431.2 


7.7 


36 


Example 367 


1103 


C 22 H :6 BrN : .0 : 


446. 0 


13.8 


62 ! 


Example 368 


; 1104 


C 21 H : BrFNjO: 


450.0 


16.5 


74 


Example 369 


1105 


C 21 H :: ,C1FN>0 : . 


404.2 


14.7 


73 


Example 370 


1106 


C :2 H :6 IN : 0 : 


492.0 


18.5 


75 ; 
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Example 371 


1107 


C :z H r6 N c Oj 


411.2 


15 . 2 


74 


Example 372 


1108 


C 2 oH : t.BrN403 


4 49.0 


12 . 8 


57 


Example 373 


1109 


C L cH;2BrFN 4 0 :> 


4 55 . 0 


16.2 


71 


Example 374 


1110 


C 1P H 2 -ClFNflO^ 


409.2 


14 . 4 


70 


Example 375 


1111 




497 . 0 


17 . 9 


72 


Example 37 6 


1112 


C 20 H 2 sN5O 5 


416.2 


14 . 9 


72 


Example 377 


1113 


C 2 3H27BrClN 3 02 


494.0 


16.1 


65 


Example 378 


1114 


C 2 2H Z4 BrClFN 3 0 : 


498. 0 


20.2 


81 j 


Example 37 9 


1115 


C22H24CI2FN3O2 


452.2 


18 . 6 


82 


Example 380 


1116 


C23H27CIIN3O2 


539. 1 


21.9 


81 


Example 381 


1117 


C 23 H2iClN 4 0 4 


459.2 


18.7 


81 


Example 382 


1171 


C 21 H23BrClN 3 02 


466.0 


4.9 


21 


Example 3§3 


1172 


C22H23CIN4O3 


427.2 


16.1 


75 


Example 384 


1173 


C 2 3H2^C1N 4 0 3 


441.2 


22.8 


quant 


Example 385 


1174 


C 2 oH 2 2ClFN<0 2 


405.2 


21.4 


quant 


Example 386 


1175 


C 22 H 2 6BrN 3 02 


446.0 


15.8 


71 


Example 387 


1176 


C 23 H26N 4 0 3 


407.2 


17.6 


87 


Example 388 


1177 


C 24 H 2 gN 4 0 3 


421.2 


20.2 


96 


Example 389 


1178 


C 21 H 25 FN 4 0 2 


385.0 


16.2 


84 


Example 390 


1179 


C 2 iH 25 N 5 0 4 


412.2 


2.3 


11 


Example 391 


1180 


C 23 H 26 N 4 0 2 


391.0 


21. 6 


quant 


Example 392 


1181 


C 2 c»H 2 sBrN 4 0 3 


451.0 


20.1 


89 


Example 393 


1182 


C2iH 25 .N^0 4 


412.2 


13.3 


65 


Example 394 


1183 


C 22 H 2 iN*0< 


426.2 


20.9 


98 


Example 395 


1184 


C1C.H24FN5O, 


390. 0 


20.0 


quant 


Example 396 


1185 


C 1 c.H 24 N 6 O b 


417.2 


18.2 


87 


Example 397 


1186 


C21H25N5O3 


396.2 


17.6 


89 


Example 398 


1187 


C 23 H2?BrClN 3 0 2 


494 . 0 


22.1 


90 


Example 399 


1188 


C 24 H 2 7C1N 4 0 3 


455.2 


17.2 


76 


Example 400 


1189 


C 2 5H 2 cClN 4 03 


469.2 


21.1 


90 


Example 401 


1190 


C 32 H26C1FN 4 02 


433.2 


20. 4 


94 


Example 4 02 


1217 


C :i H 2 oCl2F3N 3 0 : 


474.0 


38 . 5 


81 


Example 4 03 


1218 


C2iH 2) ClFN30 : 


404 . 2 


35 . 6 


88 


Example 404 


1219 


C 2 iH2iCl2N 3 0: 


420. 0 


3 . 7 


9 


Example 405 


1220 


C 2 oH:2ClIN 4 0 : 


513 . 0 


53 . 0 


quant 


Example 406 


1221 


u p 1 p ki n 

C2mH 2 iI— L t 2"4^r 


H c. j . U 






Example 4 07 


1222 


C!cH2-.ClN 4 0 L 


375.2 


33.6 


90 


Example 408 


1223 


C26H 2 €C1N30 2 S 


496.0 


43.7 


88 


Example 409 


1224 


C 2 .,H 21 C1N40 5 


433.0 


40.6 


94 


Example 410 


1225 


C :: H : ClF;.N-0 : 


454.2 


18.4 


41 
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[Example 4111 


1226 C 


: :: H :t -FN;Oj 


384.0 


1 f . 1 


*i j 


[Example 4121 


1227 C 


: : 2H^cin 3 o : 


/I Aft O 

4UU . £. 


1 / . D 


4 4 


[Example 413 1 


1228 C 


: 2l H : sIN 4 0: 


493 . 0 


2 O . J 


A 1 


■Example 414 1 


1229 ( 


: :i H:4F 2 NoO: 


403 . 2 


TO A 


A £ \ 


[Example 4151 


1230 ( 


: 2 oH:oN«0 : 


355 . 2 


10 . / 


A A 


■Example 4161 


1231 ( 


: :i H 2 cN 3 0 2 S 


476.0 


z u . y 


P P 
O 0 


■Example 4 17 1 


1232 ( 


: 21 h :4 n 4 o* 


413.0 


19.9 


Q £ 

y O 


■Example 4181 


1233 < 


3 20 H 22 ClF 3 N 4 O 3 


459.0 


19.4 


P cl 


[Example 419 1 


1234 


C 2 oH 25 FN<,Oi 


389.0 


17 . 8 


y £ 


lExample 420 1 


1235 


C 2 oH 25l ClN 4 03 


405.2 


18.7 


y £. 


lExample 421 1 


1236 


CicH 24 IN 5 0 3 


498.0 


23 . 9 


96 


|ex ample 4221 


1237 


C l cH 23 F 2 N 5 0 3 


408.2 


19 . 0 


93 


■Example 4231 


1238 


C 18 H 25 N 5 0 3 


360.0 


16.3 


91 


■Example 4241 


1239 


C 25 H 28 N 4 0 3 S 


481.2 


21.4 


89 


■Example 425 


1240 


C l cH 23 N 5 0 6 


418.0 


19.9 


95 


[Example 426 


1241 


C 23 H 24 C1 2 F 3 N 3 0 2 


502.0 


22 . 5 


90 


lExample 427 


1242 


C 23 H 2 -C1FN 3 0 2 


432.2 


21.2 


98 


lExample 428 


1243 


C 23 H 27 C1 2 N 3 0 2 


448.0 


21.6 


96 


[Example 429 


1244 


C 22 H 26 C1IN 4 0 2 


541.0 


26. 4 


98 


[Example 430 


1245 


C 22 H 25 C1F 2 N 4 0 2 


451.0 


21 . 3 


94 


[Example 431 


1246 


C 21 H : -C1N 4 0 2 


403.2 


19 . 4 


96 


lExample 432 


1247 


C 23 H;,;,ClN 3 0 2 S 


524.0 


24 . 1 


94 


[Example 433 


1248 


C 22 H 2 *C1N 4 0 5 


461.0 


20.1 


90 


lExample 4 34 


1249 


C20 H20 C12 N4 04 


451. 0 


7 . 4 




lExample 435 


1250 


C21 H23 CI N4 04 


431.2 


15 . 5 


/ i. 


[Example 436 


1251 


C19 H22 CI N5 05 


436. 0 


22 . 9 


quant 


lExample 437 


1252 


C23 H28 CI N3 02 


414. 2 


17 . 9 


o c 
OO 


lExample 438 


1253 


C24 H31 N3 02 


394 . 2 


15 . 8 


ou 


lExample 4 39 


1 1254 


C22 H30 N4 03 


399 . 2 


17 . 3 


O / 


lExample 4 40 


1 1255 


C20 H22 Br CI N4 02 


467 . 0 


21.3 


y i 


lExample 4 41 


1 1256 


C21 H25 Br N4 02 


445 . 0 


' 20.7 


Q "3 

y j 


lExample 4 42 


1 1257 


C19 H24 Br N5 03 


450 . 0 


21.8 


y / 


[Example 443 


1 1258 


C21 H25 CI N4 02 


401.2 


1 G 1 


on 


[Example 4 44 


1 1259 


C19 H24 CI N5 03 


406.0 


2U . 1 


QQ 


[Example 445 


1260 


C23 H29 N3 03 


396.2 


lb, o 


P S 


[Example 446 


1 1261 


C23 H30 CI N3 03 


432.2 


19.8 


92 


lExample 447 


1 1262 


C24 H33 N3 03 


412.2 


17.4 


85 


[Example 44 8 


1 1263 


C22 H32 N4 04 


417.2 


18.7 


90 


[Example 4 49 


1 1264 


C25 H26 CI N3 03 


452.2 


29.1 


quant 


[Example 45C 


"j 1265 |C26 H29 N3 03 


432.2 


18.1 


84 
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Example 4 51 


1 oCfi i 
liOO v 


"*94 H9R N4 04 


437 .2 


19. 3 


88 


Example 4 52 


i OKI / 


— 2 3**22^* *■ -• 


495.2 


20.6 


83 


Example 453 


1Z bo < 




436. 0 


17.5 


80 


Example 454 


"I O C Q t 

iz by ' 




468.0 


19.2 


82 


Example 4 55 


T O 1 fi 


~ H Pi ~M-fi- 


422.2 


17 .3 


82 


Example 4 56 


1271 




435 . 0 


17 . 1 


79 


Example 4 57 


1272 


r* u c M O 


475 . 2 


21.7 


91 


Example 4 58 


1273 




416.2 


17 . 8 


86 


Example 4 59 


1274 




448.0 


19. 5 


87 


Example 4 60 


1275 


C21H24CIN3O3 


4 0? 9 


16.7 


83 


Example 4 61 


1276 


C21H23F N4O4 


4 1 S 9 


18.1 


87 


Example 462 


1277 


r* U own 
C22H24F 3N5O4 


480 . 2 


20 . 3 


85 


Example 4 63 


1278 


C2oH25ClN 4 0 4 




l ft fi 
10.0 


88 


Example 4 64 


1279 


CicH23BrN 4 0 4 


4 m n 


91 ^ 


94 


Example 465 


1280 


C19H23CIN4O4 


4 07 9 


1 Q 1 
X -7 . X 


94 


Example 466 


1281 


C1CH22FN5O5 


4 9 fi 9 


1 Q 1 


91 


Example 4 67 


1282 


C25H26CIF3N4O3 




0 fi 


Qfi 


Example 4 68 


1283 


C23H27CI2N3O3 


4 fid 9 
fl bfi ■ £ 


19 9 


53 


Example 4 69 


1284 


C 2 2H25BrClN30 3 


A Q fi fi 


9 4 1 


97 


Example 470 


1285 


C22H25C12N303 


4 Sfi 9 


91 R 

£ X • u 


97 


Example 471 


1321 


C2oH2oBrCl 2 N30 2 


4 fi fi fi 


S 1 

J • X 


21 


Example 472 


1322 


C21H23CI2N3O2 


4 9 fi fi 


10 . 5 


50 


Example 473 


1323 


C20H2..1CI2IN3O; 


s^9 n 


7 . 1 


27 


Example 474 


1324 


C21H24CIN3O3 


4 fi9 ? 


22 . 2 


quant 


Example 475 


1325 


C27H26CIN3O3 


i AH fi fi 


99 9 


93 


Example 476 


1326 


C2C.H21CIIN3O3 




26 . 9 


quant 


Example 477 


1327 


C2iH2bClN4U2 


401.2 


24 . 2 


quant 


Example 47 8 


1328 


C2lH23 BrCJLN 3 U 2 


466.0 


23 . 1 


99 


Example 479 


1329 


C22 -6^ 3 - 


400.2 


16 . 4 


82 


Example 480 


1330 


r« u r" 1 TM.O. 
^21"23^- L • LN 3 U 2 


512.2 


20.8 


81 


Example 481 


1331 


C21H24N3U3 


382 . 2 


19.6 


quant 


Example 4 82 




^2S**2S ,IV ' 3^3 


456.2 


21.1 


93 


Example 4 83 


1333 


C2iH24- LN 3 u 3 


494.0 


25. 3 


quant 


Example 4 84 


1334 


r* u NT - fi «. 
^22"23 W 4 ,J 2 


381 . 2 


19 . 0 


quant 


Example 4 85 


1335 


Wf-**22 DJ - ^ J-^ 4 U 3 


471.0 


25.8 


quant 


ExamDle 4 86 


1336 


C20H25C1N4O3 


405.2 


18.5 


91 


Example 4 87 


1337 


C^H-CIIN^O;. 


517.0 


23.1 


89 


Example 4 88 


1338 


C20H26N4O4 


387.2 


20.6 


quant 


Example 4 89 


1339 


C2 S H :a N 4 0j 


461.2 


23.7 


quant 


Example 4 90 


1340 


C 1 cH :: IN40 c 


499.0 


28.2 


quant 
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Example 4 911 


1341 C 




ope n 


90, S 


quant 


Example 492 I 


1342 C 


: 22 H :4 BrCl:N : ,0 : 


CI A fi 


97 9 


quant 


Example 4931 


1343 ( 


<3H:7C1 2 N 3 0 : 


H H o . U 


91 4 


95 


Example 494 1 


1344 C 


: 22 H :4 C1 : IN:>0 : 


c c a r\ ' 


9 7 n j 
z / . u 


96 


Example 4 95 1 


1345 ( 


:2 3 H 20 ClN 3 O 3 


4 . z 


9 *5 ft 

z o . o 


quant 


Example 4 961 


1346 ( 


: :2 H25C1IN 3 03 


Oft Z . U 


9 Q d 


quant 


Example 497 1 


1347 I 


: 19 H 22 C1N30 2 S 






43 


Example 498 1 


1348 < 


3 2C ,H 2b N 3 0 2 S 


372 . 2 


o . y 


1 9 


Example 499 1 


1349 


C ia H 24 N 4 0 3 S 


o n n o 
J / / . Z 


O . X 


4 3 1 

*i j 


Example 500 1 


1350 


C 21 H 26 C1N 3 0 2 S 


420.0 


lo . U 


69 

OZ 


Example 5011 


1351 


C 22 H 24 BrClN 4 0 3 


509 . 2 


t> . u 


i n 
x u 


Example 502 1 


1352 


C 23 H 2 ' ) BrN403 


489.2 


3 . D 


X o 


Example 5031 


1353 


C 21 H 26 BrN 5 0 4 


494.0 


o o 
z . o 


1 1 ! 

X X 


Example 5041 


1354 


C 24 H 2B BrClN 4 0 3 


537 . 2 


5 . 2 


i y 


Example 5051 


1355 


C21 H22 CI N5 02 


412.0 


25 . 5 


quant 


Example 5061 


1356 


C22 H25 N5 02 


392.0 


16.5 


ft A 

84 


Example 5071 


1357 


C20 H24 N6 03 


397.2 


19 . 9 


quant 


Example 508 


1358 


C23 H26 Cl N5 02 


440.2 


21.8 


QQ i 

y y 


Example 509 


1368 


C 21 H 20 Cl 2 F 3 N 3 O 2 


474 . 0 


18.4 


9 ft 


Example 5101 


1369 


C 24 H 24 ClF 6 IN 3 0 4 


568 . 0 


24 . 1 


ft c 


Example 511 


1370 


daHicBrClNjOsS 


458 . 0 


19 . 4 


ft C 


Example 512 


| 1371 


C 26 H 2 6C1N 3 0 4 S 


512 . 2 


22 . 1 


ft 6 

ft c j 


Example 513 


1372 


C 26 H 26 C1N ; 0 2 


448.0 


19.1 


0 3 


Example 514 


1373 


C 22 H 23 C1F 3 N 3 0 2 


454 . 2 


lo . z 


7 1 


Example 515 


1374 


C 2 *H 27 F 6 IN 3 0 4 


548 . 2 


O O 1 
ZZ . 1 


ft 1 
O J. 


Example 516 


1375 


C l5 H 22 BrN 3 0 2 S 


436.0 


1 / . 1 


7 ft 


Example 517 


1376 


C 2 ->H 29 N 3 0 4 S 


492 . 0 


1 Q A 

iy . 4 


79 


Example 518 


1 1377 


C 2 7H 2 c,N30 2 


428.2 


lo . 1 


ft ^ 


Example 519 


| 1378 


C 20 H2vClF 3 N 4 O : , 


459 . 0 


1 / . -3 


7 S 


Example 520 


1 1379 


C 23 H 26 F 6 IN 4 0 5 


DO O . Z 


9i n 


76 


Example 521 


1 1380 


C 17 H 2 iBrN 4 0 3 S 


4 4 O . U 


1 4 
ID. 1 


74 


Example 522 


I 1381 


C 2 * > H 23 N 4 O^S 


4 7 / • U 


1ft 4 


74 : 


Example 523 


j 1382 


C 2S H 28 N 4 0 :> 


/I ^ 9 
i j j • • 




80 ! 


Example 524 


I 1383 


C 23 H :4 Cl2F 3 N:-0 : 




i 9 ft 0 


80 


Example 525 


1 1384 


C 20 H 23 BrClN 3 O 2 S 


/I ft £ f I 


91 0 
Z X • v 


87 


Example 526 


J 1 38 S 

1 1 JO J 


C-.oHvnClN-.OiiS 


540.2 


• 23.8 


88 


Example 527 


1 1386 


C :8 H 3 nClN 3 0 : 


476.0 


20.0 


84 


Example 528 


I 1411 


C 22 H 24 C1 ? N 4 0 3 


463.0 


0.4 


2 


Example 529 


I 1412 


C :3 H :1 C1N 4 0 : 


443.0 


1.3 


! 6 


Example 530 


1 1413 


C :1 H 2 6C1N^ ; 


448.0 


1.1 


5 
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Example 531 


1414 


C^H-Cl.N^Oi 


491 . 0 


0 . 8 


3 


Example 532 


1415 


C : iH :r ClN s O : S 


444 .0 


6 . 8 


31 


Example 533 


1416 


C 23 H:5Ns0 2 S 


424 . 0 


4 . 8 


23 


Example 534 


1417 


C 2 oH^N 6 OvS 


429.2 


4 . 5 


21 


Example 535 


1418 


C23H26CIN5O2S 


472.0 


10.4 


44 


Example 536 


1423 


C27 H26 CI N3 03 


476.0 


23.9 


quant 


Example 537 


1424 


C27 H29 N3 04 S 


456.2 


28 . 0 


quant 


Example 538 


1425 


C26 H28 N4 04 


461.2 


22.3 


97 


Example 539 


1426 


C29 H30 CI N3 03 


504.2 


26. 8 


quant 


Example 540 


1583 


C21 H22 CI F3 N4 02 


455.0 


14. 6 


64 


Example 541 


1584 


C21 H22 CI F3 N4 03 


471.0 


17.4 


74 


Example 542 


1585 


C19 H20 Br CI N4 02 


453.0 


15.6 


69 


Example 543 


1586 


C19 H20 C12 N4 02 


407.2 


2.3 


11 


Example 544 


1587 


C26 H26 CI N3 03 


464.0 


15.4 


66 


Example 545 


1588 


C20 H23 CI N4 02 


387.0 


14.8 


77 


Example 546 


1589 


C22 H25 F3 N4 02 


435.2 


11.1 


51 


Example 547 


1590 


C20 H25 F3 N4 03 


451.2 


16.3 


72 


Example 548 


1591 


C20 H23 Br N4 02 


433.0 


15.4 


71 


Example 549 


1592 


C20 H23 Cl N4 02 


387.0 


15.6 


81 


Example 550 


1593 


C27 H29 N3 03 


444 .2 


14.8 


67 


Example 551 


1594 


C20 H24 F3 N5 03 • 


440.2 


16.2 


74 


Example 552 


1595 


C20 H24 F3 N5 04 


456.2 


15.4 


68 


Example 553 


1596 


C18 H22 Br N5 03 


436.0 


15.6 


72 


Example 554 


1597 


C18 H22 Cl N5 03 


391.8 


14.4 


73 


Example 555 


1598 


C25 H28 N4 04 


449.2 


15.9 


71 


Example 556 


1599 


C19 H25 N5 03 


372.2 


15. 8 


85 


Example 557 


1606 


C21 H21 Cl F3 N3 02 S 


472.0 


17. 0 


72 


Example 558 


1607 


C21 H21 Cl F3 N3 02 S 


452.2 


15. 3 


68 


Example 559 


1608 


C20 H23 F3 N4 03 S 


457.2 


15. 9 


70 


Example 560 


1660 


C21 H22 Br F3 N4 02 


501. 0 


19.0 


76 


Example 561 


1661 


C21 H22 Br F3 N4 03 


517.0 


16.2 


63 


Example 562 


1662 


C20 H21 Br F2 N4 02 


469. 0 


15. 1 


65 


Example 563 


1663 


C20 H22 Br Cl N4 02 


467.0 


14 . 5 


62 


Example 564 


1692 


C20 H23 Br2 N3 03 


514 


7 . 3 


28 


Example 565 


1693 


C22 H26 F2 N4 02 


417 


16.2 


78 


Example 566 


1694 


C22 nZ 1 r v<Z 




c. ± « 0 


quan t 


Example 567 


1695 


C22 H27 Br N4 02 


459 


24.5 


quant 


Example 568 


1696 


C22 H27 I N4 02 


507 


27.4 


quant 


Example 569 


1697 


C22 H27 Cl N4 02 


415 


22. 1 


quant j 


Example 570 


1698 


C23 H27 F3 N4 03 


465 


24.3 


quant 
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[Example 571 


1699 


C23 H27 F3 N4 02 


449 


25.3 


quant j 


JExample 572 


1700 


C22 H25 Br CI N3 02 


480 


17.8 


74 



For example, Compound No. 1583 showed the following NMR spectra: l H NMR 
(400 MHz, CD,OD) 6 1.64-1.72 (m, 1 H), 2.20-2.30 (m, 1 H) , 2.41-2.51 (m, 2 H) , 
2.71-2.78 (m, 2 H) , 3.59 (dd, J = 15.4, 12.9 Hz, 2 H) , 3.94 (s, 2 H) , 4.35- 
4.41 (m, 1 H), 6.82 (d, J = 8.6 Hz, 1 H) , 7.29 (s, 4 H) , 7.40 (dd, J = 8.6, 1.7 
Hz, 1 H), 7.85 (d, J = 0.96 Hz, 1 H) . 



10 
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Reference Example 4: Preparation of (5)-3-[N-{3- 

( trif luoromethyl ) benzoyl ) glycyl ] aminopyrrolidine . 

A suspension of (S) -1- (4-chlorobenzyl) -3- IN- 1 3- 

(trifluoromethyl)benzoyl)glycyl]aminopyrrolidine (2.93 g, 6.66 mmol) and 
Pd(OH), in 5% HCO,H/methanol (70 mL) was stirred at 60 °C for 3 h. The Pd catalyst 
was filtered off through Celite, and the filtrate was concentrated. To the 
residue was added 2N aqueous NaOH solution (100 mL) and the mixture was extracted 
with ethyl acetate (100 mL x 3) . The combined extracts were washed with brine, 
dried over anhydrous sodium sulfate, filtered, and concentrated. Column 
chromatography (SiO„ AcOEt/MeOH/EtjN = 85/10/5-60/30/5) gave (S)-3-[N-{3- 
(trif luoromethyl) benzoyl) glycyl] aminopyrrolidine (1.70 g, 81*) as an oil: l H 
NMR (CDCli, 270 MHz ) 5 1.76 (d, J = 7.3 Hz, 1 H) , 2.07-2.25 (m, 1 H) , 2.81- 
2.98 (m, 2 H), 3.02-3.11 (m, 2 H), 4.12 (s, 2 H), 4.41 (br, 1 H) , 6.90 (br, 1 
H), 7.45 (br, 1 H), 7.58 (dd, J = 7.3 and 7.3 Hz, 1 H) , 7.77 (d, J = 7.3 Hz, 
1 H), 8.02 (d, J = 7.3 Hz, 1 H) , 8.11 (s, 1 H) ; ESI/MS m/e 316.0 (M'+H, C N H 16 F,N 5 0:) . 

(R) -3- [N- I 3- (Trif luoromethyl) benzoyl) glycyl) aminopyrrolidine was also 
prepared pursuant to the above method using the corresponding reactant: 1.49 
g, 68%; The product showed the same >H NMR and ESI/MS with those of (S) -isomer. 

[R) -3- (W-(2-Amino-5- (trif luoromethyl) benzoyl ) glycyl ] aminopyrrolidine 
was also prepared pursuant to the above method using the corresponding reactant: 
316 mg, 93%; ESI/MS m/e 331.2 (M'+H, C a4 H,;F-.N<0 : ) . 

{R)-2-[N-[2- { tert-Butoxycarbonylamino) -5- 
(trifluoromethoxy)benzoyl)glycyl]aminopyrrolidine was also prepared pursuant 
to the above method using the corresponding reactant: quant; J H NMR (CDClj, 
400 MHz ) 6 1.51 (s, 9 H) , 1.60-1.70 (m, 2 H) , 2.10-2.25 (m, 1 H) , 2.80-2.88 (m, 
1 H), 2.89-2.98 (m, 1 H) , 3.04-3.18 (m, 2 H) , 4.05 (d, J = 4.9 Hz, 2 H) , 4.43 
(br, 1 H), 6.15 (br, 1 H) , 7.03 (br, 1 H) , 7.32 (d, J = 9.3 Hz, 1 H) , 7.38 (s, 
1 H) , 8.42 (d, J = 9.3 Hz, 1 H) . 
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Example 573: Preparation of (R) -3- [ { N- (2- ( tert-Butoxycarbonylamino) - 
5-trif luoromethylbenzoyl) glycyl ) amino] -1- ( 4-chlorobenzyl) pyrrolidine . 

A solution of {R) -1- ( 4-chlorobenzyl ) -3- (glycylaraino) pyrrolidine (5. 0 g, 
18.7 mmol) in dichloromethane (100 mL) was treated with Et : N (2.9 mL, 20.5 mmol), 
2- ( tert-butoxycarbonylamino) -5- (trif luoromethyl) benzoic acid (6.27 g, 20.5 
mmol), EDCI (3.9 g, 20. 5 mmol) and HOBt (2.8 g, 20.5 mmol). The reaction mixture 
was stirred at room temperature overnight. To the reaction mixture was added 
2 N aqueous NaOH solution (80 mL) and the mixture was extracted with di- 
chloromethane. The extract was dried over anhydrous Na 2 S0 4 , filtered, and 
evaporated. Column chromatography (Si0 2 , hexane/ethyl acetate = 1/1-1/4) 
afforded (*) -3- ( {N- (2- ( tert-butoxycarbonylamino ) -5- 

trif luoromethylbenzoyl) glycyl ) amino] -1- (4-chlorobenzyl) pyrrolidine (9.41 g, 
91%) as a white amorphous solid: ESI/MS m/e 555.2 (M*+H, C 2 6Hi,,ClF 3 N < ,0 4 ) . 

Reference Example 5: Preparation of {R) -3- [{ N- (2- ( tert- 
butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl ) amino] pyrrolidine . 

A mixture of (R) -3-[ {N- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl} amino] -1- ( 4-chlorobenzyl) pyrrolidine (6.3 g, 
11.4 mmol), Pd(OH) 2 (1.68 g) , HC0 2 H (3.7 mL) , and methanol (80 mL) was stirred 
at 50 °C overnight. After the mixture was cooled to room temperature, the Pd 
catalyst was filtered off through Celite and the filtrate was concentrated. 
Column chromatography (SiO L , AcOEt, AcOEt/MeOH = 5/1-4/1) gave (J?)-3-[{N- 
(2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl) amino] pyrrolidine (4.42 g, 90%) as a white solid: 
l H NMR (CDC1 3 , 400 MHz) 6 1.48 (s, 9 H) , 2.0-2.4 (m, 2 H) , 3.42-3.71 (m, 5 H) , 
4.00-4.22 (m, 2 H) , 4.56 (br, 1 H) , 7.48 (d, J = 9.0 Hz, 1 H) , 7.93 (s, 1 H) , 
8.17 (br, 1 H), 8.33 (d, J = 9.0 Hz, 1 H) , 8.45 (br, 1 H) . 

Example 574: Preparation of (S) -l-Benzyl-3- [N- ( 3- 

( trif luoromethyl) benzoyl) glycyl ] aminopyrrolidine (Compound No. 239). 

A solution of (5) -3- [N- ( 3- 

(trifluoromethyl)benzoyl}glycyl)aminopyrrolidine (0.060 mmol) in CH.CN (1.1 mL) 
and (piperidinomethyl) polystyrene (2.6-2.8 mmol/g, 30 mg) were added to a 
solution of benzyl bromide (0.050 mmol) in CH : ,CN (0.4 mL) . The reaction mixture 
was stirred at 45 °C for 5 h. After the mixture was cooled to room temperature, 
the resin was removed by filtration and the filtrate was concentrated. The 
residue was resolved in CH-CN (1.0 mL) and phenyl isocyanate (0.008 mL, 0.05 

250 



93256E6A1 I > 



WO 99/25686 



PCT/US98/23254 



mmol) was added. The mixture was stirred at room temperature for 1 h, loaded 
onto Varian™ SCX column, and washed with CH ; .OH (15 mL) . Product was eluted off 
using 2 N NHj in CH 3 OH (6 mL) and concentrated to afford (S) -l-benzyl-3- [ tf- 
{3- (trifluoromethyl) benzoyl } glycyl] aminopyrrolidine (compound No. 239) (9.0mg, 
5 44%): The purity was determined by RPLC/MS {99%) ; ESI/MS m/e 406.0 (M + +H, 
C 2l H : :F3N 3 02) . 

Example 575: Preparation of {R) -1- ( 4-Butylbenzyl) -3- [ { N- (3- 
trifluorome thy lbenzoyl) glycyl) amino] pyrrolidine (Compound No. 1648). 

10 To a mixture of [R) -3- [ JV- { 3- 

( trifluoromethyl) benzoyl } glycyl] aminopyrrolidine (0 . 050 mmol) , 4- 

butylbenzaldehyde (0.18 mmol), NaBH : ,CN (0.23 mmol), and methanol (1.85 mL) was 
added acetic acid (0.060 mL) . The reaction mixture was stirred at 60 °C for 
12 h. The mixture was cooled to room temperature, loaded onto Varian™ SCX column, 

15 and washed with Ch%0H (15 mL) . Product was eluted off using 2 N NH 3 in CH 3 0H 
(5 mL) and concentrated to afford ( R) -1- ( 4-butylbenzyl ) -3- [ { N- ( 3- 
trifluoromethylbenzoyl)glycyl}amino)pyrrolidine (Compound No. 1648) (20.6 mg, 
89%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 462.2 (M + +H, 
C 2S H 3 oF;>N30 2 ) . 

20 

Examples 576-738. 

The compounds of this invention were synthesized pursuant to methods of 
Examples 574or 575 using the corresponding reactant respectively. Preparative 
TLC or chromatography (HPLC-C IS ) , if needed, afforded the desired material . The 
25 ESI/MS data and yields are summarized in Table 8. 



Table 8 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 57 6 


240 


C 21 H n F 4 N 3 0 2 


424.0 


10.2 


48 


Example 577 


241 


C 21 H:iClF 3 NiO : 


440.0 


12.1 


55 


Example 578 


242 


C 2 iH:cCl:F 3 NsO; 


474 .0 


13.9 


59 


Example 579 


243 


C 2 iH;aC12FjN 3 0; 


474.0 


13.8 


58 


Example 580 


244 


C: ? H: 4 F^O; 


420.0 


13.1 


62 


Example 581 


245 


C n H 2! F 4 N 3 0 : 


424.0 


11.9 


56 


Example 582 


246 


C n H 2l ClF 3 NiO; 


440.0 


8.5 


39 


Example 583 


247 


C 21 H 2v Cl : F:N:0: 


474.0 


10.5 


44 


Example 584 


248 


C:;.H : ,CF-.N;0 : 


436.0 


11.0 


51 
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Example 585 


I/in 

24 9 




4 *? 4 n 

4 / 4 • U 


i 9 fi 


S4 
4 


Example 586 


OCA 

250 




/ion n 


X X ■ u 


S? 


Example 587 


OCT 
iZJX 


r* u r m n 


4 94 0 

Mil « v 


11 S 


64 


Example 588 


O C o 


/- u r m n 


4 ifi n 

•j JO. u 


11 ft 

X X . 0 


54 


Example 589 


o c o 
/.DO 




4 ?n n 


11 1 

X X • X 


53 


Example 590 


254 


/■* tj #*• 1 C M r\ i 

C2in:( ( Cl 1 


/IOC A 


9 A 


i n 

X U 


Example 591 


255 


<•» t j m <o 
C2iH2lt 


4^1 0. 
4 o x . u 


19 9 


o4 

0 4 


Example 592 


256 


<-« T f f» XT /"V 

C:iH 2 iF 3 N 4 04 




11.4 


«^i 
01 


Example 593 


257 


ft n ki 

C22H21F 6 N 3°2 


4 "7 d 

4 / 4 . U 


11 1 
11.1 


4 1 
4 / 


Example 594 


258 


C 24 H26F3N 5 0 4 


A 1 Q A 

4 / 0 . U 


i tt. 0 
10 . 0 


o4 


Example 595 


259 


C22H23CIF3N3O2 


>1 O A A 

4zU . U 


0 . 4 


Q i ! 
Jl 


Example 596 


260 


C21H20CI2F3N3O2 


474.0 


12 . 1 


ol 


Example 597 


261 


C22H21CIF6N3O2 


474.0 


13 . 6 


0 / 


Example 598 


262 


C2iH2iBrF 3 N30 : 


4 84.0 


15 . 2 


63 


Example 599 


263 


C2iH2iBrF 3 N 3 02 


484.0 


14 . 5 


60 


Example 600 


264 


C27H26F3N3O3 


498.0 


9 . 3 


37 


Example 601 


265 


C 21 H 2 iBrF 3 N302 


484.0 


11.6 


48 


Example 602 


266 


C 2 2H22F 3 N30 4 


450 . 0 


8 . 9 


40 


Example 603 


267 


C22H24F3N3O3 


436.0 


10 . 3 


47 


Example 604 


268 


C Z 3H 2 sF3N 4 0 2 


463 . 0 


6 . 3 


27 


Example 605 


269 


C 22 H 24 F 3 N;X> 4 S 


484 .0 


8 . 0 


0 0 
33 


Example 606 


270 


C23H :4 F 3 N 3 0 4 


464 . 0 


8 . 9 


38 


Example 607 


271 


C2iH 2 oFsN 3 0- 


442.0 


6 . 1 


O Q 
i. O 


Example 608 


272 


C 2 iH2:F 3 N 3 0 3 


422 . 0 


13.6 


C O 


Example 609 


273 


C :2 H:iF 3 N 4 0 2 


431.0 


12 . 6 


d y 


Example 610 


274 


C2:H2iF ; .N 4 0 1 . 


A O *l A 

4 31.0 


o o 


O D 


Example 611 


275 


C22H 2 iF3N 4 0 2 


4 Ji . 0 


TO O 
lZ . / 


oy 


Example 612 


276 


C-iH^.FsNjOc 


A A O A 
4 4£ . U 


ii ^ 
11./ 


0 0 


Example 613 


277 


C:?H26F 3 N 3 0 2 


/l O O A 

4 0^ . U 


y . d 


*3 Q 

0 y 


Example 614 


278 


C 2 3H 24 F3N 3 0 4 


A C A A 

4 OH . U 


1 "3 A 
1 J . U 


0 0 


Example 615 


279 


C2 2 H 2 iF<;N 3 03 


4 Q A A 

4yu . u 


in a 

X U . 4 


4 9 
4 d. 


Example 616 


280 


t-, t j r> xi /■% 

C22«2lF6N20;. 


/l Q A A 

4 :? U . U 


19 0. 


4 Q 
4 y 


Example 617 


281 


/-» fj nun 
C 22 H22F 3 N 3 0 4 


4 n 

4 D U . U 


4 Q 

4 • -7 


9 9 
z. i 


Example 618 


282 


r* f T IT 1 M /O 

C25nv.F 3 N 3 0 2 


4 £9 C\ 


19 n 
x^ . u 


S9 1 
•J z. 


Example 619 


283 


u r~i k1 /"\ 

C20H23C :<N 4 0 3 


4 9 A 


p 1 

D . X 


1R 


oxampxe ozu 


9 fl4 


C-,-iH->tClF-N-«0- 


516. 0 


4 . 8 


19 


Example 621 


285 


C :1 H2:F3N 3 0 : 


406.0 


4.8 


24 j 


Example 622 


286 


C2iH2iF 4 N 3 0 : 


424 .0 


4.5 


21 


Example 623 


287 


C:iH2iClF : ,N : 0 : 


440.0 


5.8 


26 


Example 624 


288 


C : iH 2 Cl : F N- ; 0 : 


474 .0 


8.1 


34 ; 
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lExample 6251 


289 C 


<• ti /- 1 C M A 

-:iH:..Cl:F ;.N;,Oj 


474 n 


8 . 0 


34 


Example 626 I 


290 C 




420.0 


6. 0 


29 


lExample 627 1 


291 C 




424.0 


6.2 


29 


[Example 6281 


292 C 




4 40.0 


4 . 5 


20 


lExample 6291 


293 ( 




474.0 


5 . 1 


22 


lExample 6301 


294 ( 


-::H:4Cf 3N3O3 


4 ^fi 0 


4 . 2 


19 


[Example 6311 


295 < 


_ 2: H :1 C1 r 6N3U: 


474 0 


6 . 0 


25 


lExample 6321 


296 


"22H24F3N302 


4 9fi n 


4 . 3 


21 


lExample 6331 


297 


C21H21F4N302 


4 94 n 


ft 9 


39 


lExample 634 1 


298 


C22H:4f3N30 3 


/IOC A 

4 jo . U 


19 9 


56 


lExample 6351 


299 


C22H24F3N302 


/ion n 


ft 1 


39 ! 


lExample 636 1 


300 


C21H20C1F3N4O4 


/IOC A 


11 7 
1j . / 


57 


lExample 6371 


301 


C 2 iH : iF3N 4 0 4 


/i ti A 

4 0 1 . u 


1 t 1 
13 . 1 


67 


lExample 6381 


302 


C 21 H 2 iF 3 N 4 04 


/i c 1 a 


1 £ £ 


74 


[Example 639 


303 


C22H2lF6N30 2 


^ "7 A A 




53 


lExample 640 


304 


C 24 H:6F3N30 4 


/I 1 O A 

4 /o . U 


1 4 . 3 


0 X 


lExample 641 


305 


C22H23CIF3N3O2 


/I O A A 

4zU . U 


ft 4 


37 


[Example 642 


306 


C 2 iH 2 .:,Cl2F3N302 


AHA A 

474.0 


1 J . J 


S7 


[Example 643 


307 


C22H21CIF6N3O2 


/I "7 ^ A 
4 /4 . U 


1 "7 I 
0 . / 


16 


[Example 644 


308 


C 2 iH : iBrF3N30 : 


/ O ^ A 

4 o4 . U 


7 9 


30 


[Example 645 


309 


C 2 iH 2i BrF3N302 


4 Q 4 A 
4 o4 . U 


6 7 


28 


[Example 646 


310 




yl A O A 
4 9 8 . U 


4 9 
4 - C. 


17 


[Example 647 


j 311 


C2iH:iBrF 3 N;<0 : 


A O A A 

4 o4 . U 


O . 3 


2 6 


lExample 648 


312 


C22H22F3N3O4 


/l R A A 


9 4 


11 


[Example 649 


! 313 


C22H74F3N3O3 


/I a 
4 j 0 • U 


J. • -? 


9 


lExample 650 


I 314 


C2iH2r.F : N403 




5 . 0 


22 


[Example 651 


315 


C22H24F3N3O4S 


4 p a n 

4 0 4 . u 


9 S 


10 


[Example 652 


316 


C23H24F3N3O4 


4 C4 n 
4 b4 . U 




14 


[Example 653 


I 317 


C21H20F5N3O2 


4 4 C, • V 


4 . 5 


20 


[Example 654 


1 318 


C2iH 22 F3N30 :j 


4 9 9 0 


7 . 9 


34 


[Example 655 


j 319 


C 22 H 2 iF3N 4 0 2 


4^1 0 


6. 5 


30 


[Example 656 


| 320 


C22H:iF;<N407 


4 0 


14 . 2 


66 


[Example 657 


1 321 


/-» r t c ki r\ 

C22H: -F3N40: 


431.0 


14 . 9 


69 


[Example 658 


1 322 


r* ti r it a 

C 2 iH2:F^Nj(J 2 


442.0 


13 . 6 


62 


lExample 659 


1 323 


f f \1 

C27H;r:FjN30 : 


4 R9 0 


3 . 9 


16 


iPvflmnle 66C 


j 324 


C 2 iH 2 ;F;,N 3 0 4 


464 .0 


15.2 


66 


[Example 661 


1 325 


C 2 2H::F 6 N:0 : , 


490.0 


16.1 


66 


[Example 662 


1 326 


C 2 2H :i F^30; 


490.0 


! 13.6 


56 


[Example 663 


1 327 


C:2H :: F-N50 4 


450.0 


5.4 


24 


[Example 664 


1 328 


C 2 ^H : F : N-0 : 


4 62.0 


10.9 


47 
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Example 665 


329 < 


- u r m n 

-:■.":*;* * jN«jU 


c o s n 


12.0 


57 


Example 666 


986 


"ot uos pi f*} M"* n? 

«Z / nZO ro i n o yJ£ 


516.0 


1 . 5 


6 


Example 667 


1118 


u.28 lie. / t j N4 


S9 s 




62 


Example 668 


1119 


poo U04 09 ^ 
^.Z Z ri^.4 CO NO \JC. O 


4 S? 

1 J £ 


16. 9 


57 1 


Example 669 


1120 


r>"> n u O C IT 0 M o r\ A 

Czo Hzb to No 


4 fifi 
*i O O 


20.5 


67 


Example 670 


1121 


O O uT3 ITT KT/1 O 4 

C2z Hzo to N4 U4 


4 6S 


J. u » o 


55 


Example 671 


1122 


Czo Hob to No uz 


Sft4 

o ui 


? i n 


63 


Example 672 


1123 


r*»0 C un O d— IT 0 NT O 

C2b H^.o or to NO uz 


S^4 

OOH 




75 


Example 673 


1124 


ci9 niy CO N4 UO 


4 4 1 


91 ^ 
^ ± • o 


7 3 


Example 674 


1133 


C23 H26 Fo No 04 


4 0/ 


OO * o 


ft 4 

O *i 


Example 675 


1134 


C24 H28 F3 N3 05 


A Q C 

h y D 


o4 . 0 


ft 9 
D Z 


Example 676 


1135 


C22 H21 F3 N4 06 


/toe 

4 y o 


O O C 

oZ . o 


"7 O 


Example 677 


1136 


C23 H24 F3 N3 05 


/I O A 

4oU 


o c c 
ob . b 


ft Q 


Example 67 8 


1137 


C22 H21 Br F3 N3 04 


C O Q 

ozy 


OA ft 

oU . o 


£ Q 


Example 679 


1138 


C24 H26 F3 N3 02 


446 


o o o 
o2 . / 


ft ^ 

o b 


Example 680 


1139 * 


C22 H24 F3 N3 02 


420 


lb . b 


C 1 S 
O X 


Example 681 


1140 


C21 H20 F3 N5 06 


496 


OA C 

20.5 


A Q 

4 y 


Example 682 


1141 


C25 H24 F3 N3 02 


4 56 


o o c 


C ft 
0 O 


Example 683 


1142 


C25 H24 F3 N3 02 


456 


o i a 
zl . b 


c c 

O D 


Example 684 


1143 


C35 H34 F3 N3 04 


C 1 o 

618 


0*7 O 

2 / . o 


C. 1 
O O 


Example 685 


1144 


C23 H26 F3 N3 04 


4 66 


o c c 

ZD . D 


£4 


Example 686 


1145 


C23 H25 F3 N4 06 


C 1 1 

511 


O Q A 
OO . U 


ft ft 1 
O 0 


Example 687 


1146 


C28 H28 F3 N3 03 


CIO 
OlZ 


1 ft 

O 0 . o 


ft Q 


Example 688 


1147 


C23 H25 F3 N4 03 


/ICO 

4 bo 


Z / . 1 




Example 689 


1148 


C27 H26 F3 N3 02 


A Q O 

4 


0 9 4 
ZZ . *l 


S7 i 


Example 690 


1161 


C22 H24 F3 N3 04 


/ICO 

4 D*i 


10 . O 


Sft 


Example 691 


1162 


C24 H28 F3 N3 03 


464 


1 £ 1 

lb . / 


7 n 


Example 692 


1163 


C22 H23 F4 N3 03 


/I C A 

4 D4 


lo . 0 


6ft 


Example 693 


1164 


C23 H26 Fo No Oo 


4 c. n 
4 D U 


1 S 7 


68 


Example 694 


1165 


r\ u O /I O M O C\A 

C23 H24 Fo No U1 


HD4 


i 1 *3 


68 


Example 695 


1166 


C22 Hzo Br to NO UO 


J I •) 


is 0 

X J • \J 


57 


Example 696 


1168 


CI/ Ml/ LI tO NO UZ o 


4 4 ft 


6 . 9* 


23 


Example 697 


1169 


r» O A O O IT 3 KTt O O Q 

CzU Hzz to NO UO o 


470 


1.7* 


6 


Example 698 


1170 


Czz HzZ to NO 


4 4 


2 . 3* 


8 


Example 699 


1286 


r» O C UOO XT'? M 4 n "3 
Czb rioo to N4 UO 




25 . 3* 


51 ! 


EiXampX€ tKJyJ 


1 1287 


C21 H20 F3 N5 06 


496 


4.0 + 


8 


Example 701 


1288 


C22 H24 F3 N3 04 


452 


3.6* 


13 


Example 702 


1298 


C23 H25 Br F3 N3 04 


544 


28.4 


quant 


Example 703 


1299 


C24 H28 F3 N3 05 


496 


1.4 


6 


Example 704 


1300 


C23 H26 F3 N3 04 


466 


7.3 


33 
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[Example 705 1 


1301 C 


,24 H2o to Nj wj 


496 


12.6 


53 


Example 706 J 


1302 C 


.24 Hzo to no uo 


464 


24.5 


quant 


(Example 707 1 


1303 C 


*23 H2o br co wo \jh 


544 


22.2 


86 


(Example 708 1 


1304 ( 


.29 H30 Fo No UH 


542 


28 . 6 


quant 


Example 7091 


1305 ( 


^26 H26 co No uo 


486 


35 . 4 


quant 


(Example 7101 


1306 ( 


"24 H28 F3 No 04 


4 80 


8 . 1 


35 


■Example 7111 


1307 


Z23 H26 F3 No Od 


4 fl? 


27 . 9 


quant 


lExample 7121 


1308 


C23 H24 F3 N3 03 


& A R 


5 . 9 


28 


lExample 713 1 


1309 


C23 H25 F3 I N3 04 




24.0 


85 


lExample 714 1 


1310 


C22 H24 F3 N3 04 


/I C O i 


3 . 4 


16 


■Example 7151 


1311 


C22 H22 F3 N3 04 


*i ou 


3 . 4 


16 


lExample 716 


1312 


C21 H21 F3 I N3 02 


DO/i 


1 fl 1 

A O • A 


72 


■Example 717 1 


1313 


C21 H21 Br F3 N3 02 


/I ft A 


17 4 

A / • * 


76 


■Example 7181 


1314 


C19 H19 F3 N4 04 S 


A C7 


1 6 8 

J. o • o 


77 


lExample 719 


1315 


C20 H22 F3 N3 03 


4 1U 


A O • D 


70 


(Example 720 


1316 


C22 H20 Cl F6 N3 02 


bUo 


1 fl fi 


77 I 


lExample 721 


1317 


C21 H20 Cl F3 N4 04 


/IOC 

4oo 


17 ft 


74 


(Example 722 


i 1318 


C21 H20 Cl F4 N3 02 


/ICO 

4oo 


17 ft 


78 


lExample 723 


S 1319 


C21 H20 Cl F4 N3 02 


ACQ 

4oo 


17 6 

A / ■ D 


81 


lExample 724 


I 1320 


C21 H20 Br F4 N3 02 


oUZ 


1 fl s 


77 


■Example 725 


1390 


C26 H32 F3 N3 02 


A 1 £ 


A w • A 


51 


■Example 7 26 


1 1391 


C23 H26 F3 N3 02 


A A 

4ol 




76 


(Example 727 


1 1392 


C22 H23 Cl F3 N3 02 


/i C 4 




67 


(Example 728 


1 1393 


C23 H26 F3 N3 02 


fl 0 4 


20 . 1 


70 


(Example 729 


1 1394 


C22 H23 F3 N4 04 


/ICC 


18 . 4 


60 


(Example 7 30 


1 1395 


C23 H24 F3 N3 02 


*lO£ 


21.4 


75 


■Example 7 31 


I 1396 


C26 H26 F3 N3 02 


470 

*i I \J 


20 . 4 


66 


(Example 732 


I 1397 


C21 H20 Br2 F3 No Ol 


JUL 


14 . 5 


54 


(Example 7 33 


I 1398 


C22 H22 C12 F3 No OZ 


4 ft ft 


10 . 8 


47 


(Example 7 34 


j 1399 


#^oo uoo xrO W5 n? 
C22 nZZ Cx£ CO NO <J£ 


488 


9.4 


40 


(Example 7 35 


1 1400 


C22 H23 Cl F3 N3 02 


454 


19.1 


88 


(Example 736 


1 1614 


C22 H21 F6 N3 S 


506.0 


24.2 


96 


(Example 7 37 


1 2050 


C20 H22 F3 N3 02 S 


426 


6.0 


30 


lExample 7 36 


1 2051 


C21 H23 F3 N4 02 


421 


6.5 


32 









♦Yield of TFA salt. 



Examples 739-748. 

The compounds of this invention were synthesized pursuant to methods of 
5 Example 738 using the corresponding reactant respectively. Preparative TLC, 
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if needed, afforded the desired material. The .ESI/MS data and yields are 
summarized in Table 9. 

Table 9 





Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield (%) 


Example 739 


1650 


C24 H28 F3 N3 02 


448.0 


20.4 


91 


Example 740 


1706 


C23 H25 F3 N4 03 


463.2 


3.7 


11 


Example 741 


1707 


C22 H25 F3 N4 02 S 


467 .0 


10.3 


29 


Example 742 


1708 


C23 H27 F3 N4 02 


449.2 


11.4 


34 


Example 74 3 


1709 


C24 H29 F3 N4 02 


463.2 


15.2 


44 


Example 744 


1775 


C22 H25 F3 N4 04 


467 .2 


9.2 


26.3 


Example 745 


1776 


C22 H25 F3 N4 04 


467.2 


8.9 


25.4 


Example 74 6 


1787 


C24 H29 F3 N4 02 


463.2 


5.6 


16.1 


Example 747 


1802 


C23 H27 F3 N4 04 


481.2 


11.7 


32.5 


Example 748 


1803 


C22 H25 F3 N4 03 


451.2 


9.6 


28.4 



Example 749: Preparation of (R) -3- 1 W- (2-Amino-5- 

trifluoromethoxybenzoyl)glycyl>amino]-l-(3-hydroxy-4- 
methoxybenzyl) pyrrolidine (Compound No, 1896). 

10 To a mixture of ( R) -3- [JV- { 2- ( tert-butoxycarbonylamino) -5- 

(trifluoromethoxy) benzoyl } glycyl ] aminopyrrolidine (0. 050 mmol) , 3-hydroxy- 
4-methoxybenzaldehyde (0.060 mmol), NaBH : ,CN (0.15 mmol), and methanol (1.3 mL) 
was added acetic acid (0.050 mL) . The reaction mixture was stirred at 60 °C 
for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ SCX 

15 column, and washed with CH 3 OH (10 mL) . Product was eluted off using 2 N NH ? in 
CH3OH (5 mL) and concentrated. To the resulting material was added 4 N HC1 in 
1,4-dioxane and the solution was stirred overnight at room temperature. 
Concentration and preparative TLC gave ( R) -3- { { N- (2-amino-5- 
trif luoromethoxybenzoyl ) glycyl ) amino] - 1- ( 3-hydroxy- 4 - 

20 methoxybenzyl) pyrrolidine (Compound No. 1896) (9.1 mg, 3B%) : The purity was 
determined by RPLC/MS (93*); ESI /MS m/e 483 (M'+H, C 22 H^F 3 N 4 0 6 ) . 

Examples 750-757. 

The compounds of this invention were synthesized pursuant to methods of 
25 Example 749 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 10. 
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Table 10 





Compound 
No. 


Molecular rormuid 


FST /MS 

m/e 


Yield 
(mg) 


Yield (%) 


Example 750 


1897 


C22 H25 F3 N4 03 S 


483 


22.7 


94.1 


Example 751 


1898 


C23 H27 F3 N4 0,5 


H O J 


12 . 2 


52.5 


Example 752 


1899 


C24 H29 F3 N4 03 


479 


14.4 


60.2 


Example 753 


1900 


C22 H25 F3 N4 05 


483 


2.6 


10.8 


Example 754 


1901 


C24 H29 F3 N4 03 


479 


14.5 


60.6 


Example 755 


1902 


C23 H25 F3 N4 04 


479 


12.0 


50.2 


Example 7 56 


1915 


C23 H27 F3 N4 05 


467 .2 


2.5 


6.7 


Example 757 


1916 


C22 H25 F3 N4 04 


467.2 


3.1 


8.9 



10 



15 



Example 758: Preparation of (B) -3- [ (N- (2-Amino-5- 

(trifluoromethyl)benzoyl)glycyl)amino]-l-(4-vinylbenzyl) P yrrolidine 

(Compound Ho. 1701) ." 

A mixture of (JJ) -3- [ { W- (2-amino-5- 

( trif luoromethyl ) benzoyl ) glycyl I amino] pyrrolidine (0.050 mmol) , 4-vinylbenzyl 
chloride (9.9mg, 0.065 mmol), piperidinomethylpolystyrene (60 mg), acetonitrile 
(1.0 bL) and chloroform (0.30 mL) was stirred at 50 °C for 12 h. The reaction 
mixture was cooled, loaded onto Varian™ SCX column and washed with CH 3 OH (15 
mL) . Product was eluted using 2 N NH, in CH,0H (5 mL) and concentrated to afford 
[R) -3- [ ( W- (2-amino-5- (trif luoromethyl ) benzoyl ) glycyl ) amino] -1- (4- 
vinylbenzyl) pyrrolidine (Compound No. 1701) (19.6 mg, 88%): The purity was 
determined by RPLC/MS (92%); ESI /MS m/e 547.2 (M*+H, C :: .H 2S ClF i N < 0 : ) . 



20 



Exan?>les 759-762 

The compounds of this invention were synthesized pursuant to methods of 
Example 758 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 11. 



Table 11 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 




Yield [%) 


Example 759 


1702 


C22 H25 F3 N4 03 


451.2 


5.3 


24 


Example 760 


1703 


C22 H23 F3 N4 04 


465.2 


5.0 


22 


Example 7 61 


1704 


C21 H23 F3 N4 03 


437.2 


20.9 


96 


Example 762 


1705 


C21 H21 C12 F3 N4 02 


489.2 


9.3 


38 



257 



BNSDOCID <WO _.992S6S3A1..I_3. 



WO 99/25686 



PCTAJS98/23254 



Example 763: Preparation of (2?) -3- [{N- ( 2 -Amino- 5 - 

( trifluoromethoxy) benzoyl) glycyl } amino] -1- (2 , 4 -dichlorobenzyl ) pyrrolidine 
(Compound No. 1905) . 

5 a mixture of {R) -3- [ { N- (2-amino-5- 

(trif luoromethoxy) benzoyl) glycyl} amino] pyrrolidine (0.050 mmol) , 2, 4- 
dichlorobenzyl chloride (0.060 mmol), piperidinomethylpolystyrene (60 mg) , 
acetonitrile (0.8 mL) and chloroform (0.5 mL) was stirred at 60 °C for 12 h. 
The reaction mixture was cooled, loaded onto Varian™ SCX column and washed with 

10 50% CHCl : ,/CH 3 OH (10 mL) and CH 3 OH (10 mL) . Product was eluted using 2 N NH 3 in 
CH3OH (5 mL) and concentrated. To the resulting material was added 4 N HC1 in 
1, 4-dioxane (2 mL) , and the solution was stirred overnight at room temperature. 
Concentration and preparative TLC afforded (1?) -3- [ { N- (2- amino- 5- 
(trifluoromethoxy) benzoyl) glycyl ) amino] -1- (2, 4-dichlorobenzyl) pyrrolidine 

15 (Compound No. 1905) (17.6 mg, 70%): The purity was determined by RPLC/MS (93%); 
ESI /MS m/e 505 (M + +H, C^HnClsFjN^) • 

Examples 764-770 

The compounds of this invention were synthesized pursuant to methods of 
20 Example 763 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 12. 



Table 12 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (S) 


Example 7 64 


1906 


C22 H23 F3 N4 05 


481 


9.4 


39. 1 


Example 7 65 


1907 


C21 H23 F3 N4 04 


453 


7.5 


33.2 


Example 766 


1908 


C22 H25 F3 N4 04 


467 


7.7 


33.0 


Example 7 67 


2180 


C22 H24 CI F3 N4 02 


469 


1.3 


26 


Example 768 


2181 


C23 H25 F3 N6 03 


491 


4.3 


52 


Example 7 69 


2182 


C19 H22 F3 N5 02 S 


442 


7.0 


51 i 


Example 770 


1909 


C23 H25 F3 N4 03 


463 


8.7 


37.6 



25 

Example 771: Preparation of {R) -3- [ { N- (2-Amino-5- 

trif luorome thoxybenzoyl ) glycyl ) amino ] - 1 - ( 2 -amino- 4 -chlorobenzyl ) pyrrolidine 

(Compound No. 1921) . 

A mixture of (R) -3- [ { JV- (2-amino-5- 

30 trifluoromethoxybenzoyl)glycyl}amino]pyrrolidine (0.050 mmol), 4-chloro-2- 
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nitrobenzyl chloride (0.050 mmol), piperidino.methylpolystyrene (60 mg) , 
acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight at 50 °C. 
The reaction mixture was cooled, loaded onto Varian™ SCX column and washed with 
501 CHCI3/CH3OH (10 mL) and CH 3 OH (10 mL) . Product was eluted using 2 N NH 3 in 
5 CH-,0H (5 mL) and concentrated. To the resulting material was added ethanol (3 
mL) and 10* Pd-C (15 mg) , and the mixture was stirred under H : at room temperature 
for 1.5 h. Filtration, concentration, and preparative TLC afforded (J?) -3- 
[ { N- (2-amino-5-trif luoromethoxybenzoyl) glycyl ) amino] -1- (2-amino-4- 
chlorobenzyl) pyrrolidine (Compound No. 1921) (2.2 mg, 6%) : The purity was 
10 determined by RPLC/MS (81%); ESI/MS m/e 486.2 (M + +H, C 21 H 2 ,C1F 3 N 5 0 3 ) . 

Example 772: Preparation of (R) -3 - [ {N- (2-Amino-5- 

trifluoromethylbenzoyl) glycyl }ainino3 -1- (4-bromo-2-fluorobenzyl)pyrrolidine 
(Compound No. 2120) . 

15 To a mixture of [R) -3- [ { N- (2- ( tert-butoxycarbonylamino) -5- 

trifluoromethylbenzoyl) glycyl ) amino] pyrrolidine (0.050 mmol) , 4-bromo-2- 
fluorobenzaldehyde (0.15 mmol), methanol (1.5 mL) , and acetic acid (0.016 mL) 
was added NaBH 3 CN (0.25 mmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 

20 onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) . Product was eluted 
off using 2 N NH\ in CH3OH (5 mL) and concentrated. The residue was dissolved 
in methanol (0.25 mL) and 4 N HC1 in dioxane (0.50 mL) was added. The solution 
was stirred at room temperature for 5 h and concentrated. The residue was 
dissolved in methanol, loaded onto Varian™ SCX column, and washed with CH 3 OH 

25 (5 mL x 2) . Product was eluted off using 2 N NH ; , in CH : X>H (5 mL) and concentrated. 
The resulting material was dissolved into ethyl acetate (0.5 mL) , loaded onto 
Varian™ Si column, eluted off using ethyl acetate/methanol = 5:1 (6 mL) , and 
concentrated to afford (A) -3- [ [N- (2-amino-5- 

trif luoromethylbenzoyl ) glycyl ) amino] -1- ( 4-bromo-2-f luorobenzyl) pyrrolidine 

30 (Compound No. 2120) (16.0 mg, 31%): The purity was determined by RPLC/MS (99%); 
ESI/MS m/e 517.0 (*T+H, C :i H 21 BrF 4 N 4 0 2 ) . 

Examples 773-793. 

The compounds of this invention were synthesized pursuant to methods of 
35 Example 772 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 13. 

Table 13 
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Compound 
No. 


Molp»f*nlar Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 
(*) 


Example 773 


2083 


C22 H24 Br F3 N4 04 


545.2 


2.9 


11 


Example 774 


2084 


C23 H27 F3 N4 05 


497.2 


5.1 


21 | 


Example 77 5 


2085 


C22 H25 F3 N4 04 


467.2 


3.1 


13 


Example 776 


2086 


C21 H22 Cl F3 N4 03 


471.0 


4.6 


20 


Example 777 


2087 


C23 H28 F3 N5 02 


464.2 


5.6 


24 


Example 77 8 


2088 


C25 H32 F3 N5 02 


492.2 


5.9 


24 1 


Example 779 


2089 


C21 H21 F5 N4 02 


457.2 


4.5 


20 i 


Example 780 


2090 . 


C27 H27 F3 N4 03 


513.2 


8.0 


31 


Example 781 


2118 


C21 H23 F3 N4 04 


453.1 


2.7 


12 


Example 782 


2119 


C21 H23 F3 N4 04 


453.1 


4.3 


19 


Example 783 


2121 


C22 H25 F3 N4 04 


467.0 


1.2 


2 


Example 784 


2122 


C21 H21 Cl F4 N4 02 


472.9 


13.1 


28 


Example 7 85 


2123 


C22 H22 F3 N5 06 


510.1 


13.1 


51 


Example 786 


2124 


C21 H21 Cl F3 N5 04 


500.1 


15.6 


62 


Example 787 


2125 


C22 H24 F3 N5 05 


496.0 


16.0 


65 


Example 7 88 


2126 


C22 H24 F3 N5 04 


480.1 


15.6 


65 


Example 7 89 


2137 


C22 H24 Cl F3 N4 02 


469.2 


2.6 


11 


Example 7 90 


2138 


C26 H29 F3 N6 02 


515.3 


25.1 


98 


Example 7 91 


2139 


C20 H24 Cl F3 N6 02 


473.2 


25.0 


98 


Example 7 92 


2149 


C21 H22 F3 N5 05 


482.3 


4.9 


34 


Example 7 93 


2157 


C22 H25 F3 N4 03 


451.2 


15.5 


70 



Example 794: Preparation of (R) -3- [{N- <2-Amino-5- 

trif luoromethylbenzoyl) glycyl } amino] -1- (2 , 4-dimethoxypyrimidin-5- 
ylmethyl) pyrrolidine (Confound No. 2175) . 

(R) -3- [ { N- (2-Amino-5-trif luoromethylbenzoyl ) glycyl } amino] pyrrolidine 
(17.2 mg, 0.04 mmol) was dissolved in THF (1 mi) and 2 , 4-dimethoxy-5-pyrimidine 
carboxaldehyde (6.7 mg, 0.04 mmol) was added followed by sodium 
triacetoxyborohydride (12.7 mg, 0.06 mmol) and glacial acetic acid (2.4 mg, 0.04 
mmol). The mixture was stirred at room temperature for 24 h and evaporated. 
The residue was then dissolved in dichloromethane (1 mL) and washed with 1 N 
NaOH solution ( 1 mL) . The organic phase was recovered and evaporated then treated 
with 25'e trifluoroacetic acid in dichloromethane (1 mL) for 1 h at room temperature 
and evaporated. The residue was purified using LC/MS to afford (*)-3-[{iV- 
(2-amino-5-trif luoromethylbenzoyl) glycyl} amino] -1- (2, 4-dimethoxypyrimidin- 
5-ylmethyl) pyrrolidine (Compound No. 2175) (18.6 mg, 78$) : The purity was 
determined by RPLC/MS (98%); ESI/MS m/e 483 (M*+H, C^H^NcO,) . 
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Examples 795-803. 

The compounds of this invention were synthesized pursuant to methods of 
Example 794 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 14. 

Table 14 





Compound 
No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 795 


2165 


C18 H21 F3 N6 02 


411 


2.0 


27 


Example 7 96 


2166 


C18 H20 F3 N5 02 S 


428 


9.9 


66 


Example 7 97 


2167 


C24 H25 F3 N6 02 


487 


15.1 


73 


Example 7 98 


2169 


C24 H29 F3 N4 02 


463 


1.2 


24 


Example 7 99 


2170 


C26 H25 CI F3 N5 02 


520 


6.0 


40 


Example 800 


2171 


C19 H23 F3 N6 02 


425 


16.8 


88 


Example 801 


2174 


C23 H24 Br F3 N4 02 S2 


591 


5.3 


53 


Example 802 


2178 


C25 H28 F3 N5 04 


518 


5.4 


62 


Example 803 


2179 


C25 H28 F3 N5 03 


502 


6.3 


60 ) 



of 



(R) -1- (2 -Amino -4 , 5- 



Exanple 804: Preparation 

10 methylenedioxybenzyl) -3- [{N- (2-amino-5- 

tri£luoromethylbenzoyi)glycyl)a«ino]pyrrolidine (Compound No. 2127). 

A mixture of (J?) -3- [ ( W- (2-amino-5- 

trif luo.romethylbenzoyl ) glycyl ) amino] - 1- < 4 , S-methylenedioxy-2- 
nitrobenzyl) pyrrolidine (30.Smg), 10% Pd-activated carbone <6mg), and methanol 
15 (3 mL) was stirred under a hydrogen atmosphere at room temperature for 10 h. 
The Pd catalyst was filtered off through Celite, and the filtrate was concentrated. 
Solid phase extraction (Bond Elut™ SI, 204 methanol/AcOEt) afforded 
(2-amino-4 , 5-methylenedioxybenzyl) -3- [{N- (2-amino-5- 

trifluoromethylbenzoyl) glycyl I amino] pyrrolidine (Compound No. 2127) (21.9 mg, 
20 76%): The purity was determined by RPLC/MS (95%); ESI/MS m/e 480.1 (M*+H, 
C ;: H 24 F:N 5 0 < ) . 



Examples 805 and 806. 

The compounds of this invention were synthesized pursuant to methods of 
25 Example 804 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 15. 



Table 15 
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Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 


Example 805 


2128 


C22 H26 F3 N5 03 


466.0 


8.6 


30 


Example 806 


2129 


C22 H26 F3 N5 02 


450.1 


13.1 


37 



Example 807: Preparation of (R) -1- <3-Amino-4-chlorobenzyl) -3- [ <N- (2- 
amino-5-trifluoromethylbenzoyl)glycyl) amino] pyrrolidine (Compound No. 2132) . 

A mixture of ( R) -3- ( { N- (2-amino-5- 

trifluoromethylbenzoyDglycyl) amino] -l-.(4-chloro-3-nitrobenzyl) pyrrolidine 
(32.6 mg) , 10% Pd-activated carbone (8 mg) , ethyl acetate (2.7 mL) and methanol 
(0.3 mL) was stirred under a hydrogen atmosphere at room temperature for 15 h. 
The Pd catalyst was filtered off, and the filtrate was concentrated. Solid phase 
extraction (Bond Elut™ SI, 20% methanol / AcOEt ) afforded (R) -1- ( 3-amino-4- 
chlorobenzyl) -3-[ [N- (2-amino-5- 

trifluoromethylbenzoyDglycyl) amino] pyrrolidine (Compound No. 2132). (10.5 mg, 
34%): The purity was determined by RPLC/MS (84%); ESI /MS m/e 470.2 (M + +H, 
C 21 H23ClF 3 Ns02) . 

Example 808: Preparation of {R) -1- (2-Amino-4 , 5- 

methylenedioxybenzyl) -3- [ (N- (2- ( terr-butoxycarbonyl amino) -5- 
trif luoromethylbenzoyl) glycyl } amino] pyrrolidine. 

To a mixture of (R) -3- [ { N- (2- ( ter t-butoxycarbonylamino) -5- 
trif luoromethylbenzoyl ) glycyl } amino] pyrrolidine (0.150 mmol ) , 4,5- 
methylenedioxy-2-nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL), and acetic 
acid (0. 048 mL) was added NaBH^CN (0.75 mmol) in methanol (1.50mL). The reaction 
mixture was stirred at 50 °C overnight. The mixture was cooled to room 
temperature, loaded onto Varian™ SCX column, and washed with CH 3 OH. Product 
was eluted off using 2 N NH-, in CH^OH and concentrated to afford (J?)-3-[{N- 
(2- ( tert-butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl) amino] -1- 
( 4 , 5-methylenedioxy-2-nitrobenzyl ) pyrrolidine . 

A mixture of ( J?) -3- [ { JV- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl ) glycyl } amino] - 1- ( 4 , 5-methylenedioxy-2- 
nitrobenzyl) pyrrolidine prepared above, 10c Pd-activated carbone (22 mg) , and 
methanol (3.0 mL) was stirred under a hydrogen atmosphere at room temperature 
overnight. The Pd catalyst was filtered off, and the filtrate was concentrated 
to afford [R) -1- (2-amino-4, 5-methylenediozybenzyl) -3- ( [N- (2- ( tert- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl ) amino] pyrrolidine 
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(87.1 mg, quant.): Any remarkable by-products were not detected in TLC. 

[R) -1- (3-Amino-4-methoxybenzyl)-3- ( { N- (2- ( tert-butoxycarbonylamino) - 
5-trifluoromethylbenzoyl) glycyl} amino] pyrrolidine and (R) -1- (3-amino-4- 
5 methylbenzyl) -3- ( { JV- (2- ( tert-butoxycarbonylamino) -5- 

trifluoromethylbenzoyl)glycyl)amino]pyrrolidine were also synthesized pursu- 
ant to methods of Example 808 using the corresponding reactant respectively. 

{R) { 3-Amino-4-methoxybenzyl) -3- [ { N- (2- ( tert-butoxycarbonylamino) - 
5-trifluoromethylbenzoyl)glycyl) amino] pyrrolidine: 101 mg, quant.; Any re- 
10 markable by-products were not detected in TLC. 

{R) (3-amino-4-methylbenzyl) -3- [ { N- (2- ( tert-butoxycarbonylamino) - 
5-tri f luoromethylbenzoyl ) glycyl ) amino] pyrrolidine : 97 . 2 mg, quant . ; Any 
remarkable by-products were not detected in TLC. 

15 Example 809: Preparation of (R) -1- <3-Amino-4-chlorobenzyl) -3- [ { N- (2- 

( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl } amino] pyrrolidine . 

To a mixture of [R) -3- [ { JV- (2- { tert-butoxycarbonylamino) -5- 
trif luoromethylbenzoyl) glycyl) amino] pyrrolidine (0.150 mmol) , 4-chloro-3- 

20 nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL) , and acetic acid (0.048 mL) 
was added NaBH;,CN (0.75 mmol) in methanol (1.50 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH : ,OH. Product was eluted off using 
2 N NH-. in CH ; OH and concentrated to afford ( R) -3- [ { JV- (2- { tert- 

25 butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl) amino] -1- < 4-chloro-3- 
nitrobenzyl ) pyrrolidine . 

A mixture of (R) -3- [ { N- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl} amino] -1- (4-chloro-3-nitrobenzyl) pyrrolidine 
prepared above, 10S Pd-activated carbone (22 mg) , ethyl acetate (2.7 mL) and 

30 methanol (0.3 mL) was stirred under a hydrogen atmosphere at room temperature 
for 15 h. The Pd catalyst was filtered off, and the filtrate was concentrated 
to afford (R) -I" (3-amino-4-chlorobenzyl ) -3- ( { N- (2- ( tert- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl ] amino] pyrrolidine 
(89.7 mg, quant.): Any remarkable by-products were not detected in TLC. 



35 



Example 810: Preparation of (R) -1- (3-Amino-4-hydroxybenzyl) 3- [ {N- (2- 
Amino-5- trif luoromethylbenzoyl) glycyl) amino] pyrrolidine (Compound No. 2187) . 

A solution of (R) -1- ( 3-amino-4-hydroxy)?enzyl ) -3- ( {W- (2- ( tert- 
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butoxycarbonylamino) -5- trif luoromethylbenzoyl ) glycyl} amino] pyrrolidine (20 
mg) , prepared pursuant to methods of Example 808, in 4 N HC1 in dioxane (2.0 
mL) was stirred at room temperature overnight. After the solution was 
concentrated, the residue was dissolved in methanol, loaded onto Varian™ SCX 
column, washed with CH 3 OH, and eluted off using 2 N NH : , in CH%0H. Concentration 
and preparative TLC (Si0 2 , AcOEt/MeOH = 4:1) afforded (i?) -1- (3-amino-4- 
hydroxybenzyl ) 3- [ { N- (2-Amino-5- 

trifluoromethylbenzoyl) glycyl) amino] pyrrolidine (Compound No. 2187) {9.6 mg, 
59%): The purity was determined by RPLC/MS (86%); ESI/MS m/e 452.3 (M'+H, 

C2lH2 4 F ? N 5 0;,) . 

Example 811: Preparation of (H) -3- [ {N- (2-Amino-5- 

trif luoromethylbenzoyl) glycyl } amino] -1- { 4-chloro-3- 
<dimethylamino) benzyl )pyrrolidine (Compound No. 2133). 

To a mixture of (R) -1- ( 3-amino-4-chlorobenzyl) -3- [ { N- (2- { tert- 
butoxycarbonylamino)-S-trif luoromethylbenzoyl) glycyl) amino] pyrrolidine 
(44 . 9 mg) , methanol (0.95mL), acetic acid (0.05mL), and 37% aqueous HCHO solution 
(0.15 mL) was added NaBH 3 CN (38 mg) . The reaction mixture was stirred at 50 °C 
overnight. The mixture was cooled to room temperature and evaporated. To the 
residue was added 2 N aqueous NaOH solution and ethyl acetate, the organic layer 
was separated, and the aqueous layer was extracted with ethyl acetate. The 
combined organic layers were dried and concentrated, and the residue was loaded 
onto Varian™ SCX column and washed with CH 3 OH. Product was eluted off using 
2 N NH-. in CH-.OH and concentrated. The residue was dissolved in 50?- cone. 
HCl/dioxane and the solution was stirred at room temperature for 1 h. The 
reaction mixture was adjusted to pH 10 with 5 N aqueous NaOH solution and extracted 
with ethyl acetate (2 times) . The combined extracts were dried over Na 2 S0 o 
filtered, and evaporated. Preparative TLC (Si0 2 , 20% MeOH/AcOEt) gave ( R) - 
3- [ { N- (2-amino-5-trif luoromethylbenzoyl ) glycyl } amino] - 1- { 4-chloro-3- 
(dimethylamino)benzyDpyrrolidine (Compound No. 2133). (10.9 mg, 28*>) : The 
purity was determined by RPLC/MS (95~) ; ESI/MS m/e 498.3 (M'+H, C :i H:-ClF 5 N.O.) . 

Examples 812-814. 

The compounds of this invention were synthesized pursuant to methods of 
Example 811 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 16. 
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Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 
it) 


Example 812 


2134 




508.4 


19.0 


50 


Example 813 


2135 


C 24 H.v,F 3 NsOj 


494 .4 


21.8 


50 


Example 814 


2136 


C 24 HioFiN 5 0 : 


478. 4 


29.2 


69 



Example 615 : Preparation of (R) -3- [ { tf- (2-Amino-5- 

tr if luorome thylbenzoyl ) glycyl ) amino ) - 1 - ( 3 -methyl ami no- 4 - 
5 hydroxybenzyl) pyrrolidine (Compound No. 2158) . 

To a mixture of (R) -1- ( 3-amino-4-hydroxybenzyl ) -3- ( [N- (2- ( tert- 
butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl } amino] pyrrolidine 
(27.3 mg, 0.049 mmol), 31% HCHO solution (4.0 mg, 0.049 mmol) , acetic acid (0.10 
mL) and methanol (1.3 mL) was added NaBH^CN (9.2 mg) in methanol (0.2 mL) . The 

10 reaction mixture was stirred at 60 °C overnight. The mixture was cooled to room 
temperature, loaded onto Varian™ SCX column, and washed with CH : <OH (5 mL x 2) . 
Product was eluted off using 2 N NH 3 in CH\OH (8 mL) and concentrated. 

The resulting material was dissolved in methanol (1 mL) and 4 N HC1 in 
dioxane (1.0 mL) was added. The solution was stirred at room temperature for 

15 3 h. After the solution was concentrated, the residue was dissolved in methanol 
(1 mL) , loaded onto Varian™ SCX column, washed with CH : ,OH (5 mL x 2) , and eluted 
off using 2 N NH^ in CH : <OH (8 mL) . Concentration and preparative TLC (SiO : ) 
afforded {R) -3- [ { JV- ( 2-amino-5-tri f luoromethylbenzoyl ) glycyl ) amino] -1- (3- 

methylamino-4-hydroxybenzyl) pyrrolidine (Compound No. 2158) (4.3mg, 191) : The 

20 purity was determined by RPLC/MS (71%); ESI/MS m/e 480.3 (M"+H, C-H^F^O.O . 

Example 816: Preparation of (R) -1- (3-Acetylamino-4-methoxybenzyl) -3- 
[{N- (2 -amino-5-trif luorome thylbenzoyl) glycyl} amino] pyrrolidine (Compound No. 
2152) . 

25 To a solution of {R) -1- ( 3-amino-4-methoxybenzyl ) -3- [{ JV- ( 2- ( tert- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl } amino] pyrrolidine 
(50.5 mg)in pyridine (1 mL) was added acetic anhydride (1 mL) . The reaction 
mixture was stirred at room temperature overnight and methanol was added. The 
mixture was evaporated, and 1 N NaOH solution was added. The mixture was 
30 extracted with ethyl acetate and the organic layer was concentrated . Preparative 
TLC gave [R) -1- (3-acetylamino-4-methoxybenzyl ) -3- [ { JV- (2- ( tert- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl } amino] pyrrolidine . 

The resulting [R] -1- ( 3-acetylamino-4-methoxybenzyl ) -3- [ { JV- (2- ( tert- 
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10 



15 



butoxycarbonylamino)'5-trifluoromethylben2oyl)glycyl}amino]pyrrolidine was 
dissolved in 50o 6 N hydrochloric acid in dioxane and the solution was stirred 
at room temperature for 2 h. The mixture was adjusted to pH 10 with 5 M NaOH 
solution, and extracted with ethyl acetate. The organic layer was evaporated 
and preparative TLC (SiO,, AcOEt/MeOH =4:1) afforded {R) -1- (3-acetylamino- 
4-methoxybenzyl )-3-[{N- (2-amino-S- 

trifluoromethylbenzoyDglycyl) amino] pyrrolidine (Compound No. 2152) (3.7 mg, 
8fc): The purity was determined by RPLC/MS (100%); ESI/MS m/e 508.3 (M*+H, 
C 24 H 2 eF 3 N 5 04) . 

Examples 817-819. 

The compounds of this invention were synthesized pursuant to methods of 
Example 816 using the corresponding reactants respectively. The ESI/MS data 
and yields are summarized in Table 17. 

Table 17 





Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 

(%) 


Example 817 


2150 


C23H25C1F3N503 


512.3 


3.8 


9 


Example 818 


2151 


C24H26F3N505 


522.2 


3.1 


8 


Example 819 


2153 


C24H28F3N503 


492.3 


4.3 


10 



Example 820: Preparation of (R) -3- [ { N- (2-Amino-5- 

20 trifluoromethylbenzoyDglycyl) amino] -1- (benz [d] oxazol-5-yl) pyrrolidine 

(Compound No. 2189) . 

A solution of (R) -1- ( 3-amino-4-hydroxybenzyl ) -3- [ { N- (2- ( tert- 
butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl} amino] pyrrolidine (20 
mg) , prepared pursuant to methods of Example 808, in THF (2 mL) was treated with 

25 triethyl orthoformate (0.020 mL, 3.3eq) and pyridiniump-toluenesulphonate (1.2 
mg, 0.4 eq) . The reaction mixture was stirred overnight under reflux. After 
cooling to room temperature, the mixture was concentrated. The residue was 
dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off using ethyl 
acetate/methanol = 4/1, and concentrated. 

30 The resu iting material was dissolved into AcOEt (1.5 mL) , and 4 N HC1 

in dioxane (0.5 mL) was added. The solution was stirred at room temperature 
overnight, adjusted to pH 10 with 5 M NaOH aqueous solution, and extracted with 
AcOEt. The extract was concentrated and purified by PTLC (SiO : , AcOEt/MeOH = 
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4:1) to afford (K) -3- [ { JV- ( 2-amino-5-tri f luoromethylbenzoyl ) glycyl } amino] -1- 
(benz(d]oxazol-5-yl)pyrrolidine (Compound No. 2189) {0.5 mg, 3^,): The purity 
was determined by RPLC/MS (91%) ; ESI/MS m/e 462.3 (M + +H, C :2 H, : F : ,NsO:J . 

Example 821: Preparation of (R) -3- [ (N- (2-Amino-5- 

trif luoromethylbenzoyl ) glycyl ) amino 3 - 1 - (benzo [ c ] thiadiazol - 5 -yl ) pyrrolidine 

(Compound No. 2183) . 

To a mixture of 5- (hydroxymethyl ) benzo [c] thiadiazole (8 . 3 mg, 0. 050 mmol) , 
(piperidinomethyl) polystyrene (86 mg) , and chloroform (1 mL) was added 
methanesulfonyl chloride (0.0042 mL) and the mixture was stirred at room 
temperature for 1.5 h. Acetonitrile (1 mL) and (J?) -3- [ { W- (2- { tert- 
butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl } amino] pyrrolidine 
(0.060 mmol) was added and the reaction mixture was stirred at 50 °C for 3 h. 
After cooling to room temperature, phenyl isocyanate (30 mg) was added, and the 
mixture was stirred at room temperature for 1 h, loaded onto Varian™ SCX column 
and washed with CH 3 0H (5 mL) and CHCl 3 (5 mL) . Product was eluted using 2 N NH, 
in CH 3 OH (3 mL) and concentrated. 

The resulting material was dissolved into dichloromethane (1 mL) , and 
1 M chlorotrimethylsilane and 1 M phenol in dichloromethane (1 mL) was added. 
The solution was stirred at room temperature for 5 h, loaded onto Varian 11 " SCX 
column and washed with CH-.OH and dichloromethane. Product was eluted using 2 
N NH;> in CH>OH and concentrated. Preparative TLC ( SiO- , AcOEt/MeOH = 3:1) afforded 
[R) -3- [ { W- ( 2-amino-5-trif luoromethylbenzoyl ) glycyl ) amino] -1- 
(benzo(c) thiadiazol-5-yl) pyrrolidine (Compound No. 2183) (11.5 mg, 48£) : The 
purity was determined by RPLC/MS (86%); ESI/MS m/e 479.2 (M + +H, C ;i H 21 F : ,N 6 0 : S) . 

Reference Example 6: Preparation of 4-[(N-<l-(9- 

f uluorenylmethoxycarbonyl ) pyrrol idin- 3 -yl ) carbamoylmethyl } aminomethyl 3 -3- 
methoxyphenyloxymethyl -polystyrene . 

To a solution of {R) -1- (9-f uluorenylmethoxycarbonyl ) -3-glycylamino- 
pyrrolidine hydrochloride (4.38 g, 10 mmol) in DMF (65 mL) were added acetic 
acid (0.3 mL) , sodium triacetoxyborohydride (1.92 g) , and 4-formyl-3- 
(methoxyphenyloxymethyl) -polystyrene (1 mmol/g, 200 g) . The mixture was 
shaken for 2 h and filtered. The resin was washed with MeOH, DMF, CHvCl : , and 
methanol, and dried to afford the desired material (2.73 g) . 

Examples 822-912: General Procedure for Solid-Phase Synthesis of 3- 
Aminopyrrolidines . 
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To a mixture of the corresponding acid (1.6. mmol), HBTU (1.6mmol), and 
DMF (6mL) was added diisopropylethylamine (3.6 mmol), and the mixture was shaken 
f or 2 min. 4- [ { N- (1- ( 9-f uluorenylmethoxycarbonyl ) pyr rolidin-3- 

yl) carbamoylmethyl)aminomethyl]-3-methoxyphenyloxymethyl-polystyrene (400 mg, 
5 0.4 mmol) was added and the mixture was shaken for 1 h and filtered. The resin 
was rinsed with DMF and CH : Cl 2 , and dried. 

A mixture of the resulting resin, piperidine (3.2 mL) , and DMF (12.8 mL) 
was shaken for 10 min and filtered. The resin was washed with DMF and CH 2 C1 2 , 
and dried. 

10 T 0 the dry resin (0.05 mmol) was added a mixture of NaBH(OAc) 3 (0.25 mmol) , 

AcOH (0.025 mL) and DMF (1 mL) . The corresponding aldehyde (2.5 mmol) was added, 
and the mixture was shaken for 2 h, then filtered and washed with CH 3 OH, 10% 
diisopropylethylamine in DMF, DMF, CH 2 C1 2 , and CH 3 OH. A mixture of the resin, 
water (0.050 mL) , and trif luoroacetic acid (0.95 mL) was shaken for 1 h and 

15 filtered. The resin was washed with CH 2 Cl 2 and CH 3 0H. The filtrate and washings 
were combined and concentrated. The crude material was loaded onto Varian™ SCX 
column and washed with CH : ,OH (15 mL) . Product was eluted using 2 N NH :> in CH 3 OH 
(5mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired 
material. The ESI/MS data and yields are summarized in Table 18. 

20 

Table 18 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (t) 


Example 822 


1805 


C21 H21 Br F3 N3 02 S 


516 


13.3 


76 


Example 823 


1806 


C22 H24 F3 N3 03 S 


468 


12. 8 


81 


Example 824 


1807 


C22 H24 F3 N3 04 S 


484 


13.7 


83 


Example 825 


1808 


C22 H24 F3 N3 04 S 


484 


14.9 


91 


Example 826 


1809 


C21 H22 F3 N3 03 S 


454 


12.9 


84 


Example 827 


1810 


C22 H22 F3 N3 04 S 


482 


12.9 


79 


Example 820 


1811 


C24 H26 F3 N3 02 S 


478 


12.9 


79 


Example 829 


1812 


C22 H24 F3 N3 02 S2 


484 


5.3 


32 


Example 8 30 


1813 


C23 H26 F3 N3 02 S 


466 


12.8 


81 


Example 831 


1814 


C23 H24 F3 N3 03 S 


480 


9.7 


59 


Example 832 


1815 


C23 H26 F3 N3 02 S 


466 


12.7 


80 : 


Example 833 


1816 


C24 H28 F3 N3 02 S 


480 


14.4 


88 


Example 834 


1817 


C25 H30 F3 N3 02 S 


494 


14. 1 


84 


Example 835 


1818 


C21 H22 Br F2 N3 03 


482 


13.4 


82 


Example 836 


1819 


C22 H25 F2 N3 04 


434 


11.7 


79 
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Fvamnl p R37 


1820 ( 


322 H25 F2 N3 05 


450 


11.8 


77 


Fxflmnle 838 


1821 < 


322 H25 F2 N3 05 


450 


13.3 


87 


FvamDle 839 


1822 


Z21 H23 F2 N3 04 


420 


11.9 


83 


Fvflmnle 84 0 


1823 


C22 H2 3 F2 N3 05 


448 


11.9 


78 


LAallipiC U " 1 


1824 


C24 H27 F2 N3 03 


444 


9.1 


60 


PvAmnl f> 8 4? 


1825 


C22 H25 F2 N3 03 S 


450 


11.3 


74 


Pva mn 1 p R 4 3 


1826 


C23 H27 F2 N3 03 


432 


10.8 


74 




1827 


C23 H25 F2 N3 04 


446 


12.7 


84 




1828 


C23 H27 F2 N3 03 


432 


11.7 


80 


Pva mo 1 ft 4 o 
Ci AalXlp -L tr o i u 


1829 


C24 H29 F2 N3 03 


446 


14.3 


94 


Pvamnl e ft 4 *7 
tiXaliipxe 0*1/ 


1830 


C24 H29 F2 N3 03 


446 


10.0 


66 


Example ofio 


1831 


C22 H28 Br N3 03 


462 


4.8 


31 


Example ofiy 


1832 


C23 H31 N3 04 


414 


10.4 


74 


Example oou 


1 ft 33 

1 O J J 


C23 H31 N3 05 


430 


12. 1 


83 


Examp 1 e o o l 


1 ft "kA 


C?3 H31 N3 05 


430 


12.0 


82 


Example 852 


1 ft ^ c» 

1 O JJ 


r?? H?Q N3 04 


400 


7 . 9 


58 


Example 000 


1 ft 

1 0 D O 


r?3 H29 N3 05 


428 


11. 1 


* 76 


Example oDfi 


1 ft^7 
J. o / 


C25 H33 N3 03 


424 


13.3 


92 


Example odd 


1 ft ^ft 


r?3 H31 N3 03 S 


430 


8.7 


60 


Example odd 


1 ft ^ Q 
X O J V 


r?4 H33 N3 03 


412 


11. 3 


81 


Example 03 / 


1 ft A 0 
1 0 fl U 


r?4 H31 N3 04 


426 


12.9 


89 


Example odo 


1 R4 1 
loll 


r?4 H33 N3 03 


413 


12.8 


91 


Example oz>y 


1 ft 4 ? 


C25 H35 M3 03 


426 


8.7 


60 


Example oou 


1 R4 3 


CP5 H35 N3 03 


426 


12.2 


84 


Example ooi 


I 1 R4 4 


C26 H37 N3 03 


440 


11.3 


76 


Example oo^ 


184 5 


C31 H37 Br N4 02 


577 


6.4 


30 


Example odj 


1 R4 6 

J. O 1 u 


C23 H28 F3 N3 02 S 


480 


12.8 


81 ! 


Example ooi 


1847 


C25 H31 F2 N3 03 


460 


12.2 


78 


Example odd 


184 8 


C27 H29 N3 04 


460 


6.1 


39 


CiXo.lupj.tr OOD 


1849 


C29 H31 N3 02 


454 


15.1 


98 


tiXampie oo/ 


1850 


C28 H31 N3 02 


442 


12.7 


85 


Py^mnlp ft 6ft 


1851 


C28 H31 N3 02 


442 


14.3 


95 


Pvamn 1 a ft 69 


1852 


C28 H29 N3 03 


456 


3.4 


22 


Pxamnl p 87 0 


1853 


C27 H29 N3 06 S 


524 


15.4 


87 


Fvamnl ^ ft"7 1 


1854 


C29 H31 N3 04 S 


518 


15.8 


90 


Example 872 


1855 


C28 H31 N3 04 S 


506 


17.0 


99 


Example 87 3 


1856 


C28 H31 N3 04 S 


506 


3.0 


17 


Example 874 


1857 


C28 H29 N3 05 S 


520 


10.0 


57 


Example 875 


1858 


C20 H22 Br2 N4 02 


511 


9.3* 


37 


Example 876 


1859 


C21 H25 Br N4 03 


461 


6.7* 


29 
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Fvamrvl a ft77 

LXainpie Oft 


1 860 1 


CI H25 Br N4 04 


477 


9 . 5* 


40 I 


Hi A a Hip J. e O / O 


1861 


C°l H^S Br N4 04 


477 


10 . 0* 


42 ! 


Pvamnl o QTQ 
Cj/vaiupxtr O / ™ 


1862 


C20 H23 Br N4 03 


447 


7 .8* 


34 




JL O O -> 


r?l H23 Br N4 04 


475 


3.4* 


14 


example 001 


1 O On 


r?l HPS Br N4 0° S 


477 


3 . 9* 


16 


example ooz 


IODJ 


r?9 HPS Rr N4 03 


473 


6.4* 


27 


C u -i win 1a Q O *] 

example oo j 


lOOO 


PP9 HP9 Br N4 0° 

^- ^. O IXC. U J- INI W_ 


472 


7 . 0* 


29 


example oofl 


1 ft £7 


PP9 HPQ Rr M4 OP 


473 




32 


Example 885 


1 ft £ft 
1 O DO 


OA H91 Rr N4 OP 


*t 0 i 


Q 1 * 
.7 • i 


37 ! 


example bob 


IRAQ 


PPO HPP Rr T N4 DP 

Liu lllL Di -L IN *i W 


SS7 


ft Q + 


33 


Example 00/ 


1 OTA 

1 O / u 


P91 HPS T Nd n9 

V» c. ± Lit- *J X IN 4 \JJ 


S0Q 


Q 0 + 
-7 • £ 


37 


Example 888 


1 0 / 1 


r* 9 1 U 9 R T M d nd 
LZ 1 HZJ 1 IN 1 * U4 


SP s 

OZ o 


D • «j 


P S 


Example 889 


1 1 O TO 

lo /Z 


f*9 "1 U9R T Md Ad 
CZ 1 nZD 1 In 4 U4 


R9 R 
OZ 3 


R Q + 


p ^ 

Z -j 


Example 890 


n 0 1 0 

1873 


CZU HZo 1 N4 Uj 


d Q R 


*7 O* 


Jl 


Example 891 


1874 


CZl HZj 1 Ut 


coo 

0Z0 


ft 9 + 

0 . z 


9 9 
JZ 


Example 8 92 


1 0 n c 

1875 


r* O O U O ~7 T Kt/1 /^lO 

CZ J HZ / 1 Nfl UZ 


CI Q 

o 1 y 


b . / 


Z D 


Example 893 


1876 


CZl HZo 1 N4 OZ 


R O R 

jZ d 


A O + 
4 . J 


1 9 I 
1 / 


Example 894 


1877 


O O uOl T m/i r\ O 

CZZ HZ / 1 N4 QZ 


cn*) 


9 Q* 

/ . y 


9 9 

j Z 1 


Example 895 


1878 


CZz HZo 1 Oo 


R9 1 
DZ 1 


ft A * 
0.4 


9 9 


Example 896 


1 O 1 C\ 

1879 


CZo HZy 1 UZ 


R9 1 
DZ 1 


ft 9 *• 
0 . Z 


99 


Example 8 97 


i 0 0 n 
I00U 


CZJ Hzy 1 Nft UZ 


R9 1 
OZ 1 


ft 1 + 
O • 1 


9P 


Example 8 98 


1881 


Cz4 nol 1 N4 UZ 


R ^ R 


ft 

0 . D 


9 9 1 


Example 8 99 


1882 


CZU HZZ tsr ND 


H 1 D 




PP 


Example 900 


1 1 0 0 q 
loo j 


OZ 1 n^J NO UD 


d P ft 
4 Z 0 


S 7 + 


P6 1 


Example 901 


1884 


CZ 1 HZD ND UD 


d d d 
*1 H H 


ft 9 + 
0 . z 


O D 


Example 902 


1 O G C 

loob 


CZ1 HZ~> Nj UO 


AAA 
4 4 4 


r n* 


PP 


Exampl e 903 


1 0 0 a 
1000 


LZU lit J InO Uj 


did 
4 X H 


8.7* 


40 


Example 904 


1 ft ft "7 
lOO/ 


L-Z 1 nZ J In D UD 


4 4 P 


7 . 8* 


34 


Example yuo 


1 ft ft ft 

looo 




4 ^ ft 

1 JO 


5 . 6* 


25 


Example 906 


1 ft ft O 

looy 


r*91 H9R MR nd R 


4 4 4 
hi 


-100 + 

1 J 1 6 


58 


Example yu / 


1 0 y u 


poo H9"7 MR Od 
UZZ rlZ / IN J U4 


4 P 6 


11.3* 


51 


Example 908 


1891 


C22 H25 N5 05 


440 


7.4* 


33 


Example 909 


1892 


C22 H27 N5 04 


426 


5.5* 


25 


Example 910 


1893 


C23 H29 N5 04 


440 


5.7* 


25 


Example 911 


1894 


C23 H29 N5 04 


440 


9.4* 


41 


Example 912 


1895 


C24 H31 N5 04 


455 


8.5* 


37 



*Yield of TFA salt. 



Reference Example 7: Preparation of 2 -Carbamoyl- 1- < 4 
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chlorobenzyl ) pyrrolidine . 

A solution of dl-prolinamide hydrochloride (2.5 g, 21.8 mmol) in CH.CN 
(35 mL) was treated with Et s N (7.45 mL) and 4-chlorobenzyl chloride (3.88 g, 
24.1 Ml) . The reaction mixture was stirred at 70 'c for 4 h and then at 25 
5 'C for 16 h. The resulting mixture was diluted with CH : Cl : (20 mL) and was washed 
with water (3 x 30 mL) . The organic phase was dried (MgSO,) and concentrated. 
Chromatography |Si0 2 , 1% CH,OH-CH 3 Cl a ) afforded 2-carbamoyl-l- (4- 
chlorobenzyl) pyrrolidine (5.21 g, BIZ) . 

10 Reference Example 8: Preparation of 2- (Aminomethyl) -1- ( 4- 

chlorobenzyl) pyrrolidine . 

2-carbamoyl-l- (4-chlorobenzyl)pyrrolidine was dissolved in 1M BHj-THF 
(9.4 mL) and heated to 70 'C. After 16 h and 25 h, additional 0.5 equiv. of 
1M BHi-THF were added. After 40 h, 1 N aqueous HC1 solution (14 mL) was added 
15 and the reaction was heated to reflux for 3 h, 3 N aqueous HCl solution (6 mL) 
was added and the reaction was heated for an additional 3 h . The reaction mixture 
was cooled to 25 °C, basicified with 4 N aqueous NaOH solution and extracted 
with CH 2 Cl : (4 x 15 mL) . Chromatography (Si*, 8:1:1 : PrOH-H,0-NH 4 OH) afforded 
2- (aminomethyl) -l-(4-chlorobenzyl)pyrrolidine (1.21 g, 86%). 

Optically active (S) -2- (aminomethyl) -1- (4-chlorobenzyl ) pyrrolidine and 
(j?)-2-(aminomethyl)-l-(4-chlorobenzyl)pyrrolidine were also prepared pursuant 
to the above method using the corresponding reactant respectively. 

(S)-2-(aminomethyl)-l-(4-chlorobenzyl)pyrrolidine: l H NMR <CDC1 : , 400 
25 MHz) J 1.40-1.80 (m, 5 H) , 1.80-1.95 (m, 1 H) , 2.12-2.21 (m, 1 H) , 2.48-2.65 
(m, 1 H), 2.66-2.78 (m, 2 H) , 2.85-2.95 (m, 1 H) , 3.26 (d, J = 13.2 Hz, 1 H) , 
3.93 (d, J = 13.2 Hz, 1 H), 7.20-7.40 (m, 4 H) . 

(K)-2-(aminomethyl)-l-(4-chlorobenzyl)pyrrolidine showed the same >H 

NMR with that of (S) -isomer. 

Example 913: Preparation of 2- { (N-benzoylleucyl) aminomethyl ) -1- (4- 
chlorobenzyl) pyrrolidine (Compound No. 344). 

A solution of 2- (aminomethyl) -l-(4-chlorobenzyl)pyrrolidine (22.5 mg, 
0.10 mmol) and dl-benzoylleucine (0.12 mmol) in CHC1; (1 mL) was treated with 
35 EDCI (23 mg), HOBt (16.2 mg) and EtjN (15.2 uL) , and stirred at 25 °C for 16 
h. The reaction mixture was diluted with CH.Cl, (0.5 mL), washed with 2 N aqueous 
NaOH solution (2 x 0.75 mL) , dried by filtration through a PTFE membrane and 
concentrated to afford 2- ( (W-benzoylleucyl) aminomethyl ) -1- ( 4- 
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chlorobenzyl) pyrrolidine (compound No. 344) (74 mg, quant) : The purity was 
determined by RPLC/MS (85-.); ESI/MS m/e 442 (M'+H, C^H; : C1N 3 0;) . 

Examples 914-935. 

The compounds of this invention were synthesized pursuant to methods of 
Example 913 using the corresponding reactant respectively. Chromatography, if 
needed, (HPLC-Cu,, CH 3 CN/H 2 0/TFA) afforded the desired material as the TFA salt. 
The ESI/MS data and yields are summarized in Table 19 and compound No. 339 and 
340 showed the following *H NMR spectra respectively. 



Table 19 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield {%) 


CiXampxe zj-lh 


330 


C21 H24 CI N3 02 


386 


75* 


quant 


EjX amp j. e ? j. o 


331 


C22 H26 Cl N3 02 


400 


44* 


70 


Example 916 


332 


C24 H30 Cl N3 05 


476 


57 


quant 


Example 917 


333 


C20 H23 Cl N4 02 


387 


40 


quant 


Example 918 


334 


C22 H26 Cl N3 02 


400 


68 


quant 


Example 919 


335 


C21 H23 Cl N4 04 j 


431 


73 


quant 


Example 920 


336 


C22 H23 Cl F3 N3 02 


454 


75 


quant 


Example 921 


337 


C22 H26 Cl N3 02 


400 


68 


quant 


Example 922 


338 


C22 H26 Cl N3 02 


400 


70 


quant 


Example 923 


341 


C22 H26 Cl N3 02 


400 


80* 


quant 


Example 924 


342 


C22 H26 Cl N3 02 


400 


68 


quant 


Example 925 


343 


C24 H30 Cl N3 02 


428 


63 


quant 


Example 926 


345 


C23 H27 Cl N2 02 


399 


68* 


quant 


Example 927 


346 


C23 H26 Cl F N2 03 


433 


51 


quant 


Example 928 


347 


C24 H29 Cl N2 02 


413 


47 


quant 


Example 929 


348 


C23 H27 Cl N2 02 


399 


26 


quant 


Example 930 


349 


C21 H25 Cl N2 03 S 


421 


42 


quant 


Example 931 


350 


C26 H33 Cl N2 03 


457 


12.4 


54 


Example 932 


351 


C22 H26 Cl N3 03 


416 


34 


81 


Example 933 


352 


C22 H25 C12 N3 03 


450 


51 


quant 



*Yield of TFA salt. 



Example 934. Compound No. 339: 82t; l H NMR (CDC1 3 ) S 1.52-1. 75 <m, 4 H) , 
1.84-1.95 (m, 1 H), 2.10-2.20 (m, 1 H) , 2.67-2.78 (m, 1 H) , 2.80-2.90 (m, 1 H) , 
3.10-3.20 (m, 1 H), 3.25 <d, J= 13.1 Hz, 1 H) , 3.50-3.60 (m, 1 H) , 3.89 (d, 
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35 



J. 13.1 Hz, 1 H), 4.28-4.20 (m. 2 H) , 7.00-7.05 in. 1 HI, 7.12-7.29 (m, 4 H) , 
7.51 (t, J- 7.8 Hz, 1 H), 7.74 (d, J= 7.8 Hz, 1 H) , 7.99 (d, J- 7.8 Hz, 1 

H) , 8.10-8.27 (m, 2 H) . 

Example 935. Compound No. 340: 68%; »H NMR (CDClj) S 1 . 55-1 .73 (m, 4 H), 
1.86-1.97 (m, 1H), 2.12-2.21 <m, 1 H) . 2.67-2.76 (m, 1 H) . 2.86-2.93 <m, 1 H) , 
3.14-3.21 <m, 1 H), 3.27 (d, J - 13.1 Hz, 1 H) , 3.52-3.59 (m, 1 H) , 3.89 (d, 
J- 13.1 Hz, 1 H), 4.09-4.21 (m, 2 H) , 7.00-7.07 (m, 1 H) , 7.12-7.30 (m, 4 H) , 
7.50 (t, J= 7.8 Hz, 1 H), 7.73 (d, J - 7.8 Hz, 1 H) , 8.01 (d, J= 7.8 Hz, 1 
H) , 8.10-8.25 (m, 2 H) . 

Reference Example 9: Preparation of 3- (Aminomethyl) -1- (4- 

chlorobenzyl) pyrrolidine . 

To a mixture of 4-carboxy-l- (4-chlorobenzyl)pyrrolidin-2-one (5.05 g, 
20 mmol), EDCI (2.85 g, 22 mmol), HOBt (2.97 g, 22 mmol) and dichloromethane 
(100 mL) was added 0 . 5 M ammonia in dioxane (60 mL, 30 mmol) . The reaction mixture 
was stirred at room temperature for 15 h and washed with 2N HC1 (3 times) and 
2 N NaOH aqueous solution (100 mL x 4 ) . The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and concentrated to afford 3-carbamoyl-l- ( 4- 
chlorobenzyl) P yrrolidin-2-one (1.49 g) as a colorless solid. 

To a solution of 3-carbamoyl-l- (4-chlorobenzyl) pyrrolidin-2-one (1.45 
g) in THF (15 mL) was added 1.0 N BH\ in THF (25 mL) . The reaction mixture was 
stirred at 65 °C for 15 h. After cooling to room temperature, the solvent was 
removed under reduced pressure. Water (30 mL) and cone. HCl (10 mL) were added 
and the mixture was stirred at 100 «C for 2 h and room temperature for 1 h. 2 
N NaOH aqueous solution (100 mL) was added and the mixture was extracted with 
AcOEt (50 mL x 3) . The combined organic layers were dried over K 2 CO i( filtered 
and concentrated. Column chromatography (SiO : , 15% CH.OH-5* Bt* in CH,C1 2 > 
afforded 3- (aminomethyl) -1- (4-chlorobenzyl) pyrrolidine (860 mg, 19%) as a 
colorless oil. 

Reference Example 10: Preparation of 1- (4-Chlorobenzyl) -3- 
{ (glycylamino) methyl I pyrrolidine. 

Amixture of 3- (aminomethyl) -1- (4-chlorobenzyl) pyrrolidine (860 mg, 3. 8 
mmol), Et* (5.7 mmol), N-tert-butoxycarbonylglycine (704 mg) , EDCI (594 mg) , 
HOBt (673 mg), and dichloromethane (20 mL) was stirred at room temperature for 
15 h. Dichloromethane (50 mL) was added and the solution was washed with 2 N 
NaOH solution (50 mL x 2), dried over anhydrous sodium sulfate, filtered, and 
concentrated to afford 3- [ I N- ( tert-butoxycarbonyl ) glycyl ) aminomethyl] -1- (4- 
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chlorobenzyl) pyrrolidine (1.31 g, 90v) . 

To a solution of 3- [ { N- ( tert-butoxycarbonyl ) glycyl } aminomethyl ] -1- 
(4-chlorobenzyl) pyrrolidine (804 mg, 2.11 mmol) in methanol (10 mL) was added 
4 N HC1 in dioxane (5 mL) . The solution was stirred at room temperature for 
5 3.5 h. The reaction mixture was concentrated and 1 N NaOH solution (20 mL) was 
added. The mixture was extracted with dichloromethane (20 mL x 3) , and the 
combined extracts were dried over sodium sulfate and concentrated to give desired 
1- (4-chlorobenzyl) -3- { (glycylamino)methyl } pyrrolidine (599 mg, 100%) : The 
purity was determined by RPLC/MS (100?;) ; ESI/MS m/e 282.2 (M + +H, C 14 H 20 ClN 3 O) . 

10 

Example 936: Preparation of 3-[{N-(3- 

Trif luoromethylbenzoyl) glycyl } aminomethyl] -1- (4 -chlorobenzyl) pyrrolidine 
(Compound No. 1463) . 

A solution of 3- ( tri fluoromethyl ) benzoyl chloride (0.058 mmol) in 
15 dichloromethane (0.2 mL) was added to a mixture of 1- ( 4-chlorobenzyl ) -3- 
{ (glycylamino) methyl) pyrrolidine (0.050 mmol) and piperidinomethylpolystyrene 
(60 mg) in chloroform (0.2 mL) and dichloromethane (1 mL) . After the reaction 
mixture was stirred at room temperature for 2.5 h, methanol (0.30 mL) was added 
and the mixture was stirred at room temperature for 1 h. The reaction mixture 
20 was loaded onto Varian™ SCX column, and washed with CH 3 OH (15 mL) . Product was 
eluted off using 2 N NH^ in CH : ,OH (5 mL) and concentrated to afford (3-[{JV- 
( 3- trif luoromethylbenzoyl) glycyl} aminomethyl] -1- (4-chlorobenzyl ) pyrrolidine 
(Compound No. 1463) (22.4 mg, 99?): The purity was determined by RPLC/MS {91%); 
ESI/MS m/e 454 .2 (M~+H, C =r H :5 ClFjNjO;) . 

25 

Examples 937-944. 

The compounds of this invention were synthesized pursuant to methods of 
Example 936 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 20. 

30 

Table 20 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 937 


1464 


C22 H23 CI F3 N3 03 


470.0 


21.0 


89 


Example 938 


1465 


C23 .H22 CI F6 N3 02 


522.0 


24.5 


94 j 


Example 939 


1466 


C21 H23 Br Cl N3 02 


466.0 


20.8 


90 


Example 940 


1467 


C21 H23 C12 N3 02 


420.0 


19.6 


93 
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Example 941 


1468 


C21 H23 CI N4 04 


431.2 


19.5 


91 ! 


Example 942 


1469 


C22 H22 CI F4 M3 02 


472."0 


21.8 


92 


Example 943 


1470 


C21 H22 C13 N3 02 


456.0 


22.1 


97 


Example 944 


1471 


C21 H22 CI F2 N3 02 


422.0 


20.9 


99 



10 



15 



20 



Exa*s>le 945: Preparation of 3- [ {N- (2-Amino-4 , 5- 

difluorobenzoyl)glycyl)a^ (Compound 
No. 1506). 

A solution of 1- ( 4-chlorobenzyl ) -3- { (glycylamino) methyl } pyrrolidine 
(0.050 mmol) in CHC1 3 (1.35 mL) and terc-butanol (0.05 mL) was treated with 
2-amino-4,5-difluorobenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 
mmol), and HOBt (0.060 mmol). The reaction mixture was stirred at room 
temperature for 19 h. The mixture was loaded onto Varian™SCX column, and washed 
with CH.OH/CHClv 1:1 (10 mL) and CH.OH (10 mL) . Product was eluted off using 
2 N NH-. in CH : ,0H (5 mL) and concentrated to afford 3- [ { iV- (2-amino-4 , 5- 
difluoroben2oyl)glycyl)aminomethyl]-l-(4-chloroben2yl)pyrrolidine (Compound 
No. 1506) (22.0 mg, quant) : The purity was determined by RPLC/MS (92%) ; ESI/MS 
m/e 437 (C^H^ClF^Ov) . 

Examples 946-952. 

The compounds of this invention were synthesized pursuant to methods of 
Example 945 using the corresponding reactant respectively. The ESI /MS data and 
yields are summarized in Table 21. 

Table 21 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 94 6 


1506 


C21 24 Br Cl N4 02 


481 


20.6 


86 


Example 947 


1507 


C21 H24 F Cl N4 02 


419 


21.7 


quant 


Example 948 


1509 


C27 H28 Cl N3 02 


462 


26.5 


quant 


Example 949 


1510 


C21 H24 Cl I N4 02 


527 


22.0 


84 


Example 950 


1511 


C19 H21 Br Cl N3 02 S 


472 


23.7 


quant 


Example 951 


1512 


C21 H24 C12 N4 02 


435 


22.3 


quant 


Example 952 


" 1513 C27 H28 CI 04 S 


526 


24.6 


94 ! 



25 



Reference Exanple 11: Preparation of 1- (4-Chlorobenzyl) nipecotic acid. 
4-Chlorobenzyl chloride (6. 42 g, 39.9mmol) and 'Pr^NEt (7.74 g, 40.0mmol) 
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were added to a solution of ethyl nipecotate (6.29 g, 40.0 mmol) in CH : .CN (15 
itiL) . The reaction mixture was stirred at 70 °C for 1 . 5 h. The solvent was removed 
under reduced pressure. Saturated aqueous NaHCO;, (50mL) was added to the residue 
and the mixture was extracted with EtOAc (100 mL) . The organic phase was washed 
5 with saturated aqueous NaHCO . and brine, and dried over Na ? S0 4 . The solvent was 
removed under reduced pressure to afford ethyl 1- ( 4-chlorobenzyl ) nipecotate as 
a red yellow oil (11.025 g, 97.8%) used without further purification . The purity 
was determined by RPLC/MS (97%); ESI/MS m/e 382.2 (M + +H, C 15 H :! C1N0 2 ) . 

A solution of LiOH (1.66 g) in H : 0 (25 mL) was added to the solution of 

10 ethyl 1- ( 4-chlorobenzyl ) nipecotate in THF (60 mL) and CHjOH (20 mL) . The reaction 
mixture was stirred at room temperature for 15 h. The solvent was removed under 
reduced pressure to afford an amorphous solid which was purified by column 
chromatography (SiO : , 50* CHjOH-CH : Cl 2 ) to yield 1- ( 4-chlorobenzyl ) nipecotic acid 
(9.75 g, 98. 2*) as a pale yellow amorphous solid. The purity was determined 

15 by RPLC/MS (>95%); ESI/MS m/e 254.0 (M + +H, C 13 H 17 C1N0 : ) . 

Reference Exans>le 12: Preparation of 1- (4 -Chlorobenzyl) -3- {( cert- 
butoxycarbonyl) amino } piperidine. 

A solution of 1- ( 4-chlorobenzyl ) nipecotic acid (7.06 g, 27.8 mmol) in 
20 c BuOH (500 mL) was treated with Et^N (3.38 g) and activated 3 A molecular sieves 
(30 g) . Diphenylphosphoryl azide (8.58 g) was added, and the reaction mixture 
was warmed at reflux for 18 h. The mixture was cooled and the solvent was reflux 
for 18 h. The mixture was cooled and the solvent was remove under vacuum. The 
residue was dissolved in EtOAc (500 mL) , and the organic phase was washed with 
25 saturated aqueous NaHCO} (2 x 100 mL) and brine (50 mL) , dried (Na,SO„) , and 
concentrated in vacuo. Chromatography (Si0 2 , 25% EtOAc-hexane) afforded 1- 
(4-chlorobenzyl)-3-{ ( tert-butoxycarbonyl ) amino ) piperidine (2.95 g, 32.6%) as 
a white crystalline solid: l H NMR (CDClj, 300 MHz) 1.4-1.75 (br, 4H), 2.2-2.7 
(br, 4 H) , 3.5 (br, 2 H) , 3.8 (br, 1 H) , 7.3 (br, 4 H) ; The purity was determined 
30 by RPLC/MS (>99%); ESI/MS m/e 269.2 (M + +H-56, C n H 26 ClN 2 0 : ) . 

Reference Example 13: Preparation of 3-Amino-l- (4- 

chlorobenzyl) piperidine . 

A solution of 1- ( 4-chlorobenzyl ) -3- {( tert- 

35 butoxycarbonyl) amino) piperidine (2.55 g, 7.85 mmol) in CH OH (25 mL) was treated 
with 1 N HCl-Et.O (50 mL) . The reaction mixture was stirred at 25 °C for 15 h. 
The solvent was removed under reduced pressure to afford 3-araino-l- {4- 
chlorobenzyl) piperidine dihydrochloride as an amorphous solid (2.49 g, quant) . 
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The purity was determined by RPLC/MS (>9S*>,; ESI /MS m/e 225.2 (M*+H, C i: H, 8 ClN : ) . 

Example 953: Preparation of 1- (4-Chlorobenzyl) -3- [ { tf- (3- 
methylbenzoyDglycyl} amino] piperidine (Compound No. 355). 

5 jv-(3-Methylbenzoyl) glycine (10.6 mg, 0.055 mmol), EDCI {10.5 mg) and 

1-hydroxybenzotriazole hydrate (7.4 mg) were added to a solution of l-(4- 
chlorobenzyl)-3-aminopiperidine dihydrochloride (14.9 mg, 0.050 mmol) and EtjN 
(15.2 mg) in CHCli (2.5 mL) . The reaction mixture was stirred at 25 °C for 16 
h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL) . After filtration 
10 through PTFE membrane filter, the solvent was removed under reduced pressure 
to afford 1- ( 4-chlorobenzyl ) -3- [ ( H- (3-methylbenzoyl ) glycyl } amino) piperidine 
(compoundNo. 355) as a pale yellow oil (17.4m g/ 87%): The purity was determined 
by RPLC/MS (97%); ESI /MS m/e 400.0 (M*+H, C :2 H^ClN 3 0 2 ) . 



15 Examples 954-982. 

The compounds of this invention were synthesized pursuant to methods o 
Example 953 using the corresponding reactant respectively. The ESI/MS data an. 
yields are summarized in Table 22 and compound No. 358 showed the following l ] 
NMR spectra. 

20 

Table 22 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 954 


354 


C21 H24 Cl N3 02 


386 


16.1 


83 ! 


Example 955 


356 


C20 H23 Cl N4 02 


387 


19.4 


100 


Example 956 


357 


C22 H26 Cl N3 02 


400 


16.8 


84 


Example 957 


359 


C22 H26 Cl N3 02 


400 


8.9 


17 


Example 958 


360 


C22 H25 Cl N4 04 


445 


25.6 


quant 


Example 959 


361 


C23 H27 Cl N2 02 


399 


15.5 


29 


Example 960 


362 


C24 H29 Cl N2 03 


429 


12.4 


58 


Example 961 


363 


C21 H25 Cl N2 02 S 


405 


22.2 


quant 


Example 962 


364 


C24 H29 Cl N2 04 


445 


20.7 


93 


Example 963 


365 


C24 H29 Cl N2 02 


413 


15.6 


75 


Example 964 


366 


C23 H26 Cl F N2 03 


433 


21.6 


100 


Example 965 


367 


C23 H27 Cl N2 02 


399 


11.9 


60 


Example 966 


368 


C22 H25 Cl N2 02 


385 


16.0 


83 | 


Example 967 


| 369 


C22 H24 C12 N2 02 


419 


13.9 


60 


Example 968 


370 


C26 H33 Cl N2 03 


457 


15.9 


54 
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Example 969 


371 


C25 H31 CI N2 03 


443 


19.6 


84 


Example 970 


372 


C21 H25 CI N2 03 S 


421 


23.0 


quant 


Example 971 


373 


C23 H28 CI N3 02 


414 


19.1 


92 


Example 972 


374 


C24 H30 CI N3 03 


444 


18.6 


84 


Example 973 


375 


C23 H27 C12 N3 02 


448 


18.0 


80 


Example 974 


376 


C24 H30 Cl N3 03 


444 


19.6 


88 


Example 975 


377 


C25 H31 C12 N3 02 


476 


20.7 


87 


Example 976 


378 


C27 H33 Cl F N3 02 


486 


23.9 


98 


Example 977 


379 


C25 H30 Cl N3 03 


4bo 


33 . 3 


quant 


Example 97 8 


380 


C24 H30 Cl N3 02 


428 


9.8 


46 


Example 97 9 


381 


C21 H26 Cl N3 03 S 


436 


10.3 


47 


Example 980 


382 


C22 H26 Cl N3 03 


416 


24.4 


quant 


Example 981 


383 


C22 H25 C12 N3 03 


450 


27.5 


quant 



Example 982. Compound No. 358: 88%; ! H NMR (CDC1 3 ) 5 1 . 53-1 . 75 {m, 4 H) , 
2.12-2.20 (m, 1 H) , 2.37-2.50 (m, 2 H) , 2.53-2.61 (m, 1 H) , 3.38-3.50 (m, 2 H) , 
2.53-2.61 (m, 1 H) , 3.38-3.50 (m, 2 H) , 4.06-4.20 (m, 3 H) , 7.10-7.13 (m, 1H), 
5 7.18-7.30 (m, 4 H) , 7.59 (t, J= 7.8 Hz, 1 H) , 7.79 (d, J = 7.8 Hz, 1 H) , 8.01 
(d, J = 7.8 Hz, 1 H) , 8.11 (s, 1 H) . 

Reference Example 14: Preparation of l-benzyl-4- [ {N- ( text- 
butoxycarbonyl ) glycyl } amino] piper idine . 

10 A solution of 4-amino-l-benzylpiperidine {3.80 g, 20 mmol) in CH 2 C1 : (40 

mL) was treated with ( tert-butoxycarbonyl ) glycine (3.48 g, 20 mmol), EDCI (4.02 
g, 21 mmol) and HOBt (2.83 g, 21 mmol) . After the reaction mixture was stirred 
at room temperature for 12 h, 2 N NaOH solution (20 mL) was added. The organic 
layer was separated, and the aqueous layer was extracted with dichloromethane 

15 (20 mL x 2) . The combined organic layers were washed with water (20 mL) and 
brine (20 mL) , dried over anhydrous sodium sulfate, filtered, and concentrated. 
Column chromatography (SiO : , ethyl acetate/MeOH/Et-N = 85/12/3) afforded 1- 
benzyl-4- (N- ( tert-butoxycarbonyl ) glycyl ) aminopiperidine ( 6 . 59 g, 95%) . 

20 Reference Example 15: Preparation of 1- (4-Chlorobenzyl) -4- 

( glycyl amino) piperidine . 

To a solution of l-benzyl-4- {N- ( tert- 

butoxycarbonyl ) glycyl ) aminopiperidine (6.59 g) in methanol (80 mL) was added 
4 N HC1 in dioxane (19 mL) . The solution was stirred at room temperature for 
25 2 h. The reaction mixture was concentrated and 2 N aqueous NaOH solution (20 
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mL) was added. The mixture was extracted with dichlororaethane (40 mL x 3) , and 
the combined extracts were dried over anhydrous sodium sulfate and concentrated. 
Column chromatography (SiO : , AcOEt/MeOH/EtjN = 85/12/3) gave l-(4- 
chlorobenzyl) -4- (glycylamino) piperidine (3.91 g, 83%): *H NMR (CDCIj, 400MHz) 
5 d 1.47-1.59 (m, 2 H) , 1.59 (br, 2 H), 1.76-1.96 (m, 2 H) , 2.10-2.19 (m, 2 H) , 
2.75-2.87 (m, 2 H) , 3.29 (s, 2 H) , 3.50 (s, 2 H) , 3.65-3.89 (m, 1 H) , 7.15- 
7.23 (m, 1 H), 7.23-7.33 (m, 5 H) . 

Other 4-acylamino-l-benzylpiperidines were also synthesized pursuant to 
10 methods of Reference Example 13 and 14 using the corresponding reactant 
respectively. 

4- (p-alanylamino)-l-benzylpiperidine: 2.46 g, 51% (2 steps). 
l-benzyl-4-( (S) -leucylamino) piperidine : 1.78 g, 74% (2 steps). 
l-benzyl-4-( (K) -leucylamino) piperidine: 1.48 g, 61% (2 steps). 

Example 983: Preparation of 4- (N-benzoylglycyl) amino-1- 
benzylpiperidine (Compound No. 386) . 

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL) was 
added to a solution of 1- (4-chlorobenzyl) -4- (glycylamino) piperidine (0.050 

20 mmol) and triethylamine (0.070 mmol) in chloroform (1.0 mL) . After the reaction 
mixture was agitated at room temperature for 2.5 h, (aminomethyl) polystyrene 
resin (1.04 mmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at 
room temperature for 12 h. The reaction mixture was filtered and the resin was 
washed with dichloromethane (0.5 mL) . The filtrate and washing were combined, 

25 dichloromethane (4 mL) was added, and the solution was washed with 2 N aqueous 
NaOH solution (0.5 mL) to give 4- (N-benzoylglycyl) amino-l-benzylpiperidine 
(compound No. 386) (11.3 mg, 64%) : The purity was determined by RPLC/MS (94 %) ; 
ESI/MS m/e 352.0 (M*+H, CnH-ijNjOz) • 

30 Examples 984-1034. 

The compounds of this invention were synthesized pursuant to methods of 
Example 983 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 23. 

35 

Table 23 
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Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield Co) 


Example 984 


384 


C22 H26 Cl N3 02 


400 


60 . 0 


quant 


Example 985 


385 


C21 H23 Cl N4 04 


431 


58 . 7 


91 


Example 986 


387 


C25 H27 N3 02 


402. 5 


15. 5 


77 


Example 987 


388 


C21 H24 N4 04 


397 . 0 


16.2 


82 


Example 98 8 


389 


C23 H27 N3 04 


410.0 


16.2 


79 


Example 98 9 


390 


C22 H24 F3 N3 02 


420.0 


17.4 


83 


Example 990 


391 


C22 H23 F4 N3 02 


438.0 


18 . 4 


84 


Example 991 


392 


C22 H24 F3 N3 03 


436.0 


17 . 1 


79 I 


Example 992 


393 


C21 H24 Br N3 02 


430.0 


18.0 


84 


Example 993 


394 


C21 H24 Cl N3 02 


386.0 


16.4 


85 


Example 994 


395 


C21 H24 Br N3 02 


430.0 


17.2 


80 


Example 995 


396 


C21 H23 F2 N3 02 


388.0 


15.1 


78 


Example 996 


397 


C21 H23 C12 N3 02 


420.0 


11.7 


56 


Example 997 


398 


C22 H27 N3 02 


366.0 


13.1 


72 


Example 998 


399 


C26 H29 N3 02 


416.0 


15. 8 


76 


Example 999 


400 


C22 H26 N4 04 


411.0 


17.4 


85 


Example 1000 


401 


C24 H29 N3 04 


424.0 


16.9 


80 


Example 1001 


402 


C23 H26 F3 N3 02 


434.0 


17.7 


82 


Example 1002 


403 


C23 H25 F4 N3 02 


452.0 


18.6 


82 


Example 1003 


404 


C23 H26 F3 N3 03 


450.0 


17.8 


79 


Example 1004 


405 


C22 H26 Br N3 02 


444.0 


17.9 


81 


Example 1005 


406 


C22 H26 Cl N3 02 


400.0 


15.5 


78 


Example 1006 


407 


C22 H26 Br N3 02 


444.0 


17.8 


80 


Example 1007 


408 


C22 H25 F2 N3 02 


402. 0 


15.6 


78 


Example 1008 


409 


C22 H25 C12 N3 02 


434 .0 


17. 6 


81 


Example 1009 


410 


C25 H33 N3 02 


408. 0 


16.2 


79 


Example 1010 


411 


C29 H35 N3 02 


£58.5 


18 . 8 


82 


Example 1011 


412 


C25 H32 N4 04 


453.0 


19.4 


86 


Example 1012 


413 


C27 H35 N3 04 


466.0 


19.8 


85 


Example 1013 


414 


C26 H32 F3 N3 02 


476.0 


20 . 2 


85 


Example 1014 


415 


C26 H31 F4 N3 02 


494 . 0 


20 . 5 


83 """j 


Example 1015 


416 


C26 H32 F3 N3 03 


492 . 0 


19.5 


79 


Example 1016 


417 


C25 H32 Br N3 02 


486. 0 


19 . 1 


79 


Example 1017 


418 




442.0 


17 . 7 


80 


Example 1018 


419 


C25 H32 Br N3 02 


486.0 


20.3 


83 


Example 101S 


420 


C25 H31 F2 N3 02 


444 .0 


18.6 


84 


Example 102C 


421 


C25 H31 C12 N3 02 


476.0 


19.4 


81 


Example 1021 


422 


C25 H33 N3 02 


408.0 


14.4 


71 
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Example 1022 


423 




458.0 


16. 4 


72 


Example 1023 


/I O A 


l^j n i>i*i w*i 


453.0 


18 . 1 


80 


Example 1024 


/IOC t 




466. 0 


16. 4 


70 


Example 1025 


4^D 


r*">£ u "3 9 M"l rp 

(_£.u rlJi CO IN J 


476.0 


17.3 


73 


Example 1026 


427 




494 . 0 


18.8 


76 


Example 1027 


428 


poi F^ N3 03 


492 . 0 


18 . 4 


75 


Example 1028 


429 


C^j MoZ or w -5 


486 . 0 


17 . 9 


74 


Example 1029 


430 


C25 Hiz CI Nj U£ 


442.0 


15. 7 


71 


Example 1030 


431 


C25 H32 Br N3 02 


486.0 


17.7 


73 


Example 1031 


432 


C25 H31 F2 N3 02 


444 .0 


16.6 


75 


Example 1032 


433 


C25 H31 C12 N3 02 


476.0 


18.7 


78 


Example 1033 


1016 


C22 H23 CI F3 N3 02 


454 


32.5* 


53 


Example 1034 


1017 


C21 H24 CI N3 02 


386 


55.2* 


quant 



♦Yield of TEA salt. 



10 



Reference Example 16: Preparation of 3-Carbamoyl-l- <4- 

chlorobenzyl ) piperidine . 

A solution of nipecotamide (6.40 g, 50 mmol) in CH : .CN (150 mL) and ethanol 
(20 mL) was treated with EtjN (7.0 mL, 50 mmol) and 4-chlorobenzyl chloride (8.05 
g, 50 mmol) . The reaction mixture was stirred at 50 *C for 16 h. After cooling 
to room temperature, saturated aqueous NaHCO, (50 mL) and water (150 mL) was 
added to the reaction mixture. The mixture was extracted with ethyl acetate 

(150mLx3) and the combined organic layers were washed with brine, dried (Na,S0<) 
and concentrated to give a pale red solid. The crude solid was washed with ether 

(100 mL) to afford 3-carbamoyl-l- (4-chlorobenzyl)piperidine (6.98 g, 54i). 



Reference Example 17: Preparation of 3- (Aminomethyl) -1- (4- 

15 chlorobenzyl) piperidine . 

3-Carbamoyl-l- (4-chlorobenzyl) piperidine (3.80 g, 15 mmol) was dis- 
solved in THF (30 mL) and 1 M BH;-THF (9.4 mL) was added to the solution. The 
reaction mixture was stirred at 70 °C for 15 h. After the mixture was cooled 
to 0 °C, 2 N aqueous HC1 solution (50 mL) was added and the mixture was stirred 

20 at room temperature for additional 3 h , basicif ied with 4 N aqueous NaOH solution, 
and extracted with ethyl acetate (100 mL x 3) . The combined extracts were washed 
with brine, dried over anhydrous Na,S0 4 , filtered and concentrated. Column 
chromatography (SiO„ ethyl acetate/EtOH/Et : N = 80/15/5) afforded 3- 
(aminomethyl)-l-(4-chlorobenzyl)piperidine (2.05 g, 55>): "H NMR (CDCl,, 400 

25 MHZ) 6 1.00-1.09 (m, 1 H) , 1.50-1.87 (m, 7 H) , 1.97-2.06 (m, 1 H) , 2.65-2.77 
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(m, 2 H), 3.16-3.26 (m, 2 H) , 3.32 (s, 2 H) , 3.40. (d, J = 13.3 Hz, 1 H) , 3.49 
(d, J = 13.3 Hz, 1 H), 7.22-7.33 (m, 5 H) . 

Example 1035: Preparation of 3-{ (N-Benzoylglycyl) amino )methyl-l- (4- 
chlorobenzyDpiperidine (Compound No. 434) . 

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL) was 
added to a solution of 3- (aminomethyl ) -1- ( 4-chlorobenzyl) piperidine (0.050 
mmol) and triethylamine (0.070 mmol) in chloroform ( 1 . 0 mL) . After the reaction 
mixture was agitated at room temperature for 2.5 h, (aminomethyl ) polystyrene 
resin (1.04 mmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at 
room temperature for 12 h. The reaction mixture was filtered and the resin was 
washed with dichloromethane {0.5 mL) . The filtrate and washing were combined, 
dichloromethane (4 mL) was added, and the solution was washed with 2 N aqueous 
NaOH solution (0.5 mL) to give 3-{ (N-benzoylglycyl ) amino )methyl-l- (4- 
chlorobenzyl) piperidine (compound No. 434) (14.7 mg, 74$) : The purity was 
determined by RPLC/MS (91%); ESI/MS m/e 400 (M*+H, C 22 H 26 C1N 3 0 : . ) . 

Examples 1036-1058. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1035 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 24. 



Table 24 





Compound 
No. ! 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 1036 


435 


C26 H28 CI N3 02 


450 


16.0 


71 


Example 1037 


436 


C22 H25 Cl N4 04 


445 


18.9 


85 


Example 1038 


437 


C24 H28 Cl N3 04 


458 


18.2 


79 


Example 1039 


438 


C23 H25 Cl F3 N3 02 


468 


19.0 


81 


Example 104 0 


439 


C23 H24 Cl F4 N3 02 


486 


20.2 


83 


Example 1041 


440 


C23 H25 Cl F3 N3 03 


484 


18.9 


78 


Example 1042 


441 


C22 H25 Br Cl N3 02 


478 


19.2 


80 


Example 1043 


442 


C22 H25 C12 N3 02 


434 


17.3 


80 


Example 1044 


443 


C22 H25 Br Cl N3 02 


478 


18.8 


79 


Example 1045 


444 


C22 H24 Cl F2 N3 02 


436 


16.7 


77 


Example 1046 


445 


C22 H24 C13 N3 02 


468 


17.9 


76 


Example 1047 


446 


C23 H28 Cl N3 02 


414 


14.6 


71 


Example 1048 


447 


C27 H30 Cl N3 02 


464 


17.0 


73 
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Example 1049 


448 


C23 H27 CI N4 04 


A C Q 


TO C 
i. • D 


85 


Example 1050 


449 


C25 H30 CI Ni 04 


A10 




72 


Example 1051 


450 


C24 H27 CI FJ NJ 


A fl 9 


1 Q d 


fi 1 

o ± 


Example 1052 


451 


C24 H26 CI F4 N3 




1 O O 

10 . Z 


f o 


Example 1053 


452 


C24 H27 CI F3 N3 OS 


A Q R 

4 y D 


in p 

10.0 


/ o 




453 


C23 H27 Br CI N3 02 


492 


19.4 


79 


Example 1055 


454 


C23 H27 C12 N3 02 


448 


16.5 


74 


Example 1056 


455 


C23 H27 Br Cl N3 02 


492 


19.3 


78 


Example 1057 


456 


C23 H26 Cl F2 N3 02 


450 


17.1 


76 


Example 1058 


457 


C23 H26 C13 N3 02 . 


482 


16.9 


70 



Reference Example 18: Preparation of 4- (Aminomethyl) -1- (4- 
chlorobenzyl ) piperidine . 

A solution of 4- {aminomethyl ) piperidine (7.00 g, 61.3 mmol) in CH : CN (100 
5 mL) was treated sequentially with K 2 C0, (3.02 g) and 4-chlorobenzyl chloride (3.52 
g, 21.8 mmol). The reaction mixture was heated to 60 °C for 16 h, cooled to 
25 °C and concentrated. The residue was partitioned between CH 2 Cl 2 (75 mL) and 
water (50 mL) , and was washed with water (2 x 50 mL) and brine (1 x 50 mL) . The 
organic phase was dried (MgS0 4 ) and concentrated. Chromatography (SiO^, 4* 
10 H 2 0- x PrOH) afforded 4- (aminomethyl ) -1- ( 4 -chlorobenzyl ) piperidine (3.58 g, 69$). 

Example 1059: Preparation of 4- { (N-Benzoylglycyl) amino )methyl-l- (4- 
chlorobenzyl) piperidine (Compound No. 458) . 

A solution of 4- (aminomethyl ) -1- ( 4-chlorobenzyl ) piperidine (50 mg, 0.21 
15 mmol) in CH : Cl 2 (1 mL) was treated with hippuric acid (38 mg, 0.21 mmol), EDCI 
(48 mg, 0.24 mmol), HOBt (31 mg, 0.23 mmol) and Et 3 N (38 uL, 0.27 mmol). The 
reaction mixture was stirred for 16 h at 25 °C, diluted with 1 mL of CH 2 C1 2 , washed 
with 2 N aqueous NaOH solution (2 x 0.75 mL) , dried (MgS0 4 ) and concentrated. 
Chromatography (Si0 2 , 6 to 8% CH : ,0H/CH 2 C1 2 gradient elution) afforded 4- { (JV- 
20 benzoylglycyl)amino}methyl-l- ( 4-chlorobenzyl ) piperidine (compound No. 458) 
which was treated with TFA to give a TFA salt(105 mg, 97%): The purity was 
determined by RPLC/MS (85%); ESI/MS m/e 400 (M"+H, C :2 H^C1N : ,0 2 ) . 

Examples 1060-1086. 

25 The compounds of this invention were synthesized pursuant to methods of 

Example 1059 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 25. 
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Table 25 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (fc) 


Example 1060 


459 


C23 H28 CI N3 02 


414 


86* 


1 D 


Example 1061 


460 


C23 H28 Cl N3 02 


414 


55 


quant 


Example 1062 


461 


C23 H25 Cl F3 N3 02 


468 


65 


quant 


Example 1063 


462 


C23 H28 Cl N3 02 


414 


61 


quant 


Example 1064 


463 


C23 H28 Cl N3 02 


414 


54 


quant 


Example 1065 


464 


C25 H32 Cl N3 05 


490 


56 


quant 


Example 1066 


465 


C21 H 25 Cl N4 02 


401 


38 


96 


Example 1067 


466 


C22 H25 Cl N4 04 


445 


15 


34 


Example 1068 


557 


C23 H28 Cl N3 02 


414 > 


58* 


66 


Example 1069 


558 


C23 H 28 Cl N3 02 


414 


55 


quant 


Example 1070 


618 


C25 H32 Cl N3 02 


442 


58 


quant 


Example 1071 


686 


C26 H34 Cl N3 02 


456 


62 


quant 


Example 1072 


749 


C34 H37 Cl N4 02 


569 


7.2* 


18 


Example 1073 


750 


C24 H30 Cl N3 03 


444 


4.7* 


14 


Example 1074 


840 


C24 H29 Cl N2 02 


413 


52* 


58 


Example 1075 


841 


C23 H27 Cl N2 02 


399 


52 


quant 


Example 1076 


842 


C23 H26 C12 N2 02 


433 


55 


quant 


Example 1077 


843 


C25 H31 Cl N2 02 


427 


58 


quant 


Example 1078 


844 


C24 H29 Cl N2 02 


413 


56 


quant 


Example 1079 


845 


C24 H29 Cl N2 04 S 


477 


62 


quant 


Example 1080 


Q A C 
OH D 




491 


43 


88 


Example 1081 


847 


C24 H28 Cl F N2 03 


447 


54 


quant 


Example 1082 


848 


C25 H31 Cl N2 02 


427 


47 


quant 


Example 1083 


849 


C25 H31 Cl N2 04 


459 


55 


quant 


Example 1084 


850 


C22 H27 Cl N2 03 S 


435 


46 


quant 


Example 1085 


873 


C20 H28 Cl N3 02 


378 


44.8 


quant 1 


Example 1086 


874 


C23 H27 C12 N3 03 


464 


51 


quant 



*Yield of TFA salt. 



Reference Example 19: Preparation of 1 - ( 4 -Chlorobenzy 1 ) - 4 - { N- (3,3- 
diphenylpropyl) aminomethyl >piperidine . 

4-(Aminomethyl)-l-(4-chlorobenzyl)piperidine (120 mg) was alkylated 
with 3,3-diphenylpropyl methanesulf onate (1.0 equiv. ) in the presence of Nal 
(2.6 equiv. ) in CH : CN at 70 °C for 16 h. General workup and column chromatography 
(Si0 ^ afforded 1- ( 4-chlorobenzyl ) -4- { N- ( 3, 3- 
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diphenylpropyl) aminomethyl ) piperidine (118mg, 54~) : The purity was determined 
by RPLC (98o) . 

Reference Example 20: Preparation of 1- ( 4-Chlorobenzyl) -4-{N- (2 ,2- 
5 diphenylethyl ) aminome thyl } piperidine . 

Reductive amination of 4- (aminomethyl ) -1- ( 4-chlorobenzyl ) piperidine 
(120 mg) with 2, 2-diphenylacetaldehyde (0.66 equiv.)and polymer-supported 
borohydride in methanol at 25 °C for 16 h, followed by general workup and column 
chromatography (Si0 2 ) afforded 1- ( 4-chlorobenzyl ) -4- ( N- (2, 2- 

10 diphenylethyl) aminomethyl) piperidine (70 mg, 49%): The purity was determined 
by RPLC (98%) . 

Example 1087: Preparation of 4- (N- (N-Benzoylglycyl) -N- (2 , 2- 
diphenylethyl) aminomethyl } -1- (4-chlorobenzyl) piperidine (Compound No . 524) . 

15 a solution of 1- (4-chlorobenzyl) -4- { JV- (2, 2- 

diphenylethyl) aminomethyl) piperidine (0.084 mmol) in CH 2 Cl : was treated with 
hippuric acid (1.1 equiv.), HBTU (1.1 equiv.), HOBt (l.lequiv.). The reaction 
mixture was stirred at 40 °C for 24 h. General workup and preparative TLC (Si0 2 ) 
afforded 4- { JV- ( JV-benzoylglycyl ) -W- ( 2 , 2-diphenylethyl) aminomethyl } -1- ( 4- 

20 chlorobenzyl) piperidine (Compound No. 524) (8.5 mg, 17%): The purity was 
determined by RPLC/MS (98%); ESI/MS m/e 580 (M + +H, C:, 6 H:, tt ClN 3 0 : ) . 

Examples 1088-1090. 

The compounds of this invention were synthesized pursuant to methods of 
25 Example 1087 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 26. 



Table 26 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield {%) 


Example 1088 


521 


C38 H39 CI F3 N3 02 


662 


5.5 


10 


Example 1089 


522 


C37 H37 CI F3 N3 02 


648 


8.6 


16 ( 


Example 1090 


523 


C37 H4 0 CI N3 02 


594 


4.8 


10 



30 

Reference Example 21: Preparation of 1- (4 -Chlorobenzyl) -4- 
{ (valylamino) methyl )piperidine. 

A solution of 4- (aminomethyl) -1- (4-chlorobenzyl) piperidine (1.0 g, 4.2 
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mmol) in CH c Cl r (21 mL) was treated with Et : .N {-0.76 mL, 5.44 mmol), dl-iV- 
(tert-butoxycarbonyl) valine (1.09 g, 5.03 mmol), EDCI (883 mg, 4.61 mmol) and 
HOBt (623 mg, 4.61 mmol) . The reaction mixture was stirred at 25 °C for 16 h. 
The resulting solution was diluted with CH 2 Cl : (20 mL) , and washed with 2 N NaOH 
5 solution (2 x 20 mL) , brine (1 x 20 mL) and dried (MgSOJ . Concentration and 
chromatography {SiO : , 3* CH : ,0H/CH : C1 : ) afforded 1- ( 4-chlorobenzyl ) -4- ( { (N- 
Boc-valyl) amino} methyl Jpiperidine (1.1 g, 60$) as a pale amber oil: ESI/MS m/e 
438 (Nf+H). 

1- (4-Chlorobenzyl) -4- [ { (N-Boc-valyl ) aminojmethyl] piperidine (1. 1 g, 
10 2.51 mmol) was dissolved in 3 M HCl-CHiOH solution (25 mL) and stirred at 25 
°C for 1 h. The reaction mixture was concentrated and the resulting salt was 
dissolved in 3:1 £ Bu0H-H 2 O (25 mL) . Anion (OH") exchange resin was added until 
the solution was slightly basic. Filtration and concentration afforded 1- 
( 4-chlorobenzyl) -4- { (valylamino) methyl Jpiperidine (819mg, 97%) which required 
15 no further purification: RPLC (91%)} ESI/MS 338.1 (JVT+H, C I3 H 28 C1N 3 0) . 

Other 4-{ ( acylamino) methyl ) -1- ( 4-chlorobenzyl ) piperidines were also 
synthesized pursuant to methods of Reference Example 20 using the corresponding 
reactant respectively. 
20 1- (4-chlorobenzyl) -4-{ (glycylamino) methyl } piperidine : 0.830 g, 67% (2 

steps) ; ESI/MS 269 (M*+H) . 

1- (4-chlorobenzyl) -4-{ ( serylamino) methyl ) piperidine : 0.286 g, 20f. (2 
steps); ESI/MS 326 (M + +H) . 

4-{ (alanylamino)methyl)-l-(4-chlorobenzyl)piperidine: 1.20 g, 65% (2 

25 steps); ESI/MS 310 (M + +H) . 

1- (4-chlorobenzyl)-4-{ (prolylamino) methyl ) piperidine : 1.48 g, 86% (2 

steps); ESI/MS 336 (M + +H) . 

1- (4-chlorobenzyl ) -4- { (glutaminylamino) methyl } piperidine : 0 . 830 g, 
27% (2 steps); ESI/MS 367 (M + +H) . 
30 1- (4-chlorobenzyl ) -4- { ( (2-methylalanyl ) amino ) methyl } piperidine : 

2.24 g, 62% (2 steps); ESI/MS 324 (M f +H) . 

1- (4-chlorobenzyl) -4-{ ( (O-methylseryl ) amino) methyl } piperidine : 
0.686 g, 38% (2 steps); ESI/MS 340 (M*+H) . 
1- (4-chlorobenzyl) -4- { ( (1- 
35 aminocyclopropylcarbonyl) amino) methyl jpiperidine: 2.03 g, 82v (2 steps); 

ESI/MS 322 (M*+H) . 

1- (4-chlorobenzyl) -4- { (leucylamino) methyl jpiperidine: 1.30 g, 58^ (2 

steps) ; ESI/MS 352 (M'+H) . 
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1- ( 4 -chlorobenzyl ) -4 - I { ( O-benzylseryl ) amino) methyl } piperidine : 1.34 
g, 56, (2 steps); ESI/MS 416 (M f +H) . 

Reference Example 22: Preparation of 1- ( ter t-Butoxycarbonyl) -4- [ { N- 
5 (9-fiuorenylmethyloxycarbonyl)glycyl)aminoxnethyl3piperidine. 

A solution of 4- ( aminomethyl ) -1- ( tert-butoxycarbonyl ) piperidine (5.72 
g) in CH : C1 : (150 mL) was treated with Et 5 N (3.51 g) , N- {9- 
fluorenylmethyloxycarbonyl) glycine (7.93 g, 26.7 mmol), EDCI (3.80 g) and HOBt 
(4.33 g) . After the reaction mixture was stirred at room temperature for 5 h, 
10 the mixture was washed with water (100 mL x 3) and brine (100 mL x 2), dried 
over anhydrous sodium sulfate, filtered, and concentrated. Recrystallization 
from CH,CN/CH 5 OH (150 mL/1 mL) at 0 °C afforded 1- ( tert-Butoxycarbonyl ) -4- 
[ { N- ( 9-fluorenylmethyloxycarbonyl) glycyl ) aminomethyl] piperidine (5 . 75 g, 4 4% ) 
as pale yellow crystals. 

Reference Example 23: Preparation of 4-[<N-<9- 

Fluorenylme thyloxycarbonyl ) glycyl } aminomethyl 3 piperidine . 

To 1- (tert-Butoxycarbonyl) -4- [ [N- (9- 

fluorenylmethyloxycarbonyl) glycyl} aminomethyl] piperidine (3.17 g, 6.42 mmol) 
20 was added 4 N HC1 in dioxane (50 mL) . The solution was stirred at room temperature 
for 5 h. The reaction mixture was concentrated to give 4-[{N-(9- 
fluorenylmethyloxycarbonyl) glycyl) aminomethyl ] piperidine (3.85 g) as a white 
solid. The product was used without further purification. 

25 Reference Example 24: Preparation of 4-[{N-(9- 

Fluoreny lme thyloxycarbonyl ) glycyl } aminomethyl ] -1 -( 4 - 

methylthiobenzyl) piperidine . 

To A solution of 4-[{N-(9- 

fluorenylmethyloxycarbonyl)glycyl)aminomethyl]piperidine (1.00 g, 2.33 mmol) 

30 in 1% AcOH/DMF (15 mL) were added 4-methylthiobenzaldehyde (1.24 g) and NaBH (OAc) : 
(2.56 g). The reaction mixture was stirred at 60 °C for 1 h, cooled "to room 
temperature, and concentrated. Saturated aqueous NaHCO, solution (50 mL) was 
added and the mixture was extracted with AcOEt ( 50 mL x 2) . The combined extracts 
were dried over anhydrous sodium sulfate, filtered, and concentrated. Column 

35 chromatography <Si02, 5*-10~ CH,OH/CH : Cl : ) afforded 4-[{N-(9- 
fluorenylmethyloxycarbonyl) glycyl) aminomethyl] -1- (4- 
methylthiobenzyl) piperidine (602 mg) as a colorless oil. 
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Reference Example 25: Preparation of .1- ( 4-Ethylbenzyl) -4- [ { N- (9- 
f luorenyXmethyloxycarbony 1 ) glycyl ) aminome thyl ] piperidine . 

To A solution of 4 - [ { AT- < 9- 

fluorenylmethyloxycarbonyl) glycyl } aminome thyl ] piperidine (1.00 g, 2.33 mmol) 
5 in 2.5% AcOH/CH 3 OH (80 mL) were added 4-ethylbenzaldehyde (1.09 g, 8.16 mmol) 
and NaBHjCN (6.59 g, 10.5 mmol) . The reaction mixture was stirred at 60 °C for 
13 h. After the mixture was cooled to room temperature, 1 N aqueous NaOH solution 
(50 mL) and dichloromethane (50 mL) were added. The organic layer was separated 
and the aqueous layer was extracted with dichloromethane (50 mL x 3) . The 
10 combined organic layers were washed with brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated. Column chromatography (Si02, CH 3 OH/AcOEt 
2 : 8) afforded 1- ( 4-ethylbenzyl) -4- [ { N- ( 9- 

fluorenylmethyloxycarbonyl) glycyl ) aminomethyl] piperidine (740 mg, 62%) . 

15 Reference Example 26: Preparation of 4-{ (Glycylamino) methyl ( 4- 

methyl thiobenzyl ) piperidine . 

A solution of 4-({W-(9- 

fluorenylmethyloxycarbonyl) glycyl) aminomethyl] -1- (4- 

methylthiobenzyl) piperidine (590 mg) and piperidine (1 mL) in DMF (4 mL) was 
20 stirred at room temperature for 2 h. Concentration and column chromatography 
(SiO : , Et 3 N : CH 3 0H : CH 2 Cl r = 1:1:9) afforded 4- ( (glycylamino )methyl }- 1- 
(4-methylthiobenzyl) piperidine (365 mg) as a white solid: : H NMR (CDC1 3 , 270 MHz) 
Jl.25(dd, J = 12 Hz, 4.1 Hz, 2 H) , 1.34(dd, J = 12 Hz, 4.1 Hz, 2 H) , 1.51 (br-s, 
2 H), 1.66 (d, J = 12 Hz, 2 H) , 1.77 (d, J = 7.3 Hz, 1 H) , 1.94 (t, J = 9.5 Hz, 
25 2 H), 2.48 (s, 3 H), 2.80 (d, J = 12 Hz, 2 H) , 3.18 (t, J = 6.2 Hz, 2 H) , 3.35 
(s, 2 H), 3.45 (s, 2 H) , 7.18-7.29 (m, 4 H), 7.35 (br-s, 1 H) . 

1- (4-Ethylbenzyl) -4- { (glycylamino) methyl ) piperidine was also synthe- 
sized pursuant to methods of Reference Example 25 using the corresponding 
30 reactant: 333 mg, 79%. 

Reference Example 27: Preparation of 4- { (glycylamino) methyl } -1- (4 - 
fluorobenzyl) piperidine . 

A solution of 4-[{W-(9- 

35 fluorenylmethyloxycarbonyl) glycyl) aminomethyl] piperidine (1.50 g, 3.49 mmol), 
4-fluorobenzyl bromide (0.478 mL, 3.84 mmol), and Et :> N (1.47 mL, 10.5 mmol) in 
CH3CN (200 mL) was stirred at room temperature for 13 h and concentrated. Column 
chromatography (Si02, 10 ; CH OH/CH : Cl : ) afforded 4-[{AM&- 
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f luorenylmethyloxycarbonyl ) glycyl } aminomethyl ] - lr ( 4- 
f luorobenzyl ) piperidine . 

A solution of the 4-[{N-(9- 

f luorenylmethyloxycarbonyl ) glycyl } aminomethyl ] - 1- ( 4- f luorobenzyl ) piperidine 
5 and piperidine (5 mL) in DMF {5 mL) was stirred at room temperature for 17 h. 
Concentration and column chromatography (SiO : , Et 3 N : CH 3 OH : CH 3 C1 : = 0.5: 2 : 
8) afforded 4-{ (glycylamino ) methyl } -1- ( 4-f luorobenzyl ) piperidine (453 mg, 
46%) . 

10 Reference Example 28: Preparation of 4- { (glycylamino) methyl } -1- { 4- 

(N-phenyl carbamoyl ) benzyl ) piperidine . 

To a mixture of 4-[{iV-(9- 

f luorenylmethyloxycarbonyl) glycyl} aminomethyl] piperidine (1.27 g, 2.96mmol), 
Et 3 N (1.25 mL, 8.88 mmol), KI (50 mg, 0.30 mmol) and CH 3 CN (200 mL) was added 
15 dropwise a solution of 4- ( W-phenyl carbamoyl ) benzyl chloride (800 mg, 3.26 mmol) 
in CH 3 CN (100 mL) . The mixture was stirred at room temperature for 19 h and at 
60 °C for 5 h. Concentration and column chromatography (Si0 2 , 5% CH 3 OH/CH 2 Cl : - 
Et 3 N : CH 3 OH : CH 3 C1 2 = 2 : 2 : 96) afforded 4- { (glycylamino)methyl) -1- { 4- 
(JV-phenylcarbamoyl) benzyl) piperidine (340 mg, 30S) . 

20 

Example 1091: Preparation of 1 - ( 4 -Chlorobenzyl ) - 4 - [ ( N- ( 3 - 
cyanobenzoyDvalyl) aminomethyl] piperidine (Compound No. 619). 

A solution of 1- ( 4-chlorobenzyl ) -4- { (valylamino) methyl } piperidine (20 
mg, 0.059 mmol) in CH 2 C1 = (0.60 mL) was treated with Et 3 N (0.011 mL, 0.077 mmol), 

25 m-cyanobenzoic acid (28 mg, 0.071 mmol), EDCI (13 mg, 0.065 mmol) and HOBt (9 
mg, 0.065 mmol). The reaction mixture was stirred at 25 °C for 16 h. The 
resulting solution was diluted with CH 2 C1 2 (0.75 mL) , washed with 2 N aqueous 
NaOH solution (2 x 0.75 mL) and dried by filtration through a PTFE membrane. 
Concentration afforded the 1- (4-chlorobenzyl ) -4- [ (N- (3- 

30 cyanobenzoyDvalyl) aminomethyl) piperidine (compound No. 619) (24.2 mg, 88%) 
which required no further purification: The purity was determined by RPLC/MS 
(85%); ESI/MS m/e 467 (M*+H, C 26 H 3 ,C1N 4 0 2 ) . 

Examples 1092-1543. 

35 T he compounds of this invention were synthesized pursuant to methods of 

Example 1091 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 27. 
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Table 27 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (l) 


Example 1092 


4 67 


C22 H25 Br CI N3 02 


478 


11 


46 j 


Example 1093 


468 


C24 H31 CI N4 02 


443 


9 


41 


Example 1094 


469 


C23 H28 CI N3 03 


430 


7* 


27 


Example 1095 


470 


C23 H25 CI N4 02 


425 


21 


quant 


Example 1096 


471 


C24 H28 CI N3 04 


458 


7 


29 


Example 1097 


472 


C29 H31 N3 03 


504 


5* 


21 i 


Example 1098 


473 


C24 H28 CI N3 03 


442 


16 


71 


Example 1099 


474 


C23 H25 CI F3 N3 02 


468 


14 


60 


Example 1100 


475 


C25 H32 CI N3 02 


442 


5 


22 


Example 1101 


476 


C22 H25 CI N4 04 


445 


4 


17 


Example 1102 


477 


C25 H32 CI N3 03 


458 


10* 


36 


Example 1103 


478 


C21 H27 CI N4 02 


403 


9 


47 


Example 1104 


479 


C20 H24 CI N3 03 


390 


17 


87 


Example 1105 


480 


C20 H23 Br CI N3 03 


470 


23 


quant 


Example 1106 


481 


C20 H24 CI N3 02 S 


406 


7 


33 


Example 1107 


482 


C21 H26 CI N3 02 S 


420 


9 


45 


Example 1108 


483 


C21 H26 CI N3 02 S 


420 


8 


40 


Example 1109 


484 


C24 H27 CI N4 02 


439 


9* 


34 


Example 1110 


485 


C24 H24 Cl F6 N3 02 


536 


13 


49 


Example 1111 


486 


C23 H25 Cl N4 02 


425 


16 


74 


Example 1112 


487 


C22 H25 C12 N3 02 


434 


5 


24 


Example 1113 


488 


C22 H27 Cl N4 02 


415 


7 


32 


Example 1114 


489 


C24 H24 Cl F6 N3 02 


536 


21 


78 


Example 1115 


490 


C24 H30 Cl N3 03 


444 


8 


35 


Example 1116 


491 


C23 H24 Cl F4 N3 02 


486 


19 


79 


Example 1117 


492 


C23 H25 Cl F3 N3 03 


484 


18 


76 


Example 1118 


493 


C23 H24 C12 F3 N3 02 


502 


23 


92 


Example 1119 


494 


C23 H24 Cl F4 N3 02 


486 


19 


79 


Example 1120 


| 495 


C23 H24 Cl F4 N3 02 


486 


20 


83 j 


Example 1121 


496 


C23 H24 Cl F4 N3 02 


4 86 


12 


4 8 j 


Example 1122 


497 


C25 H32 Cl N3 03 


458 


4 


16 


Example 1123 


498 


C23 H26 Cl F3 N4 02 


483 


13 


52 


Example 1124 


499 


C24 H31 Cl N4 02 


443 


8 


36 


Example 1125 


500 


C23 H28 Cl N3 03 


430 


10 


48 


Example 1126 


501 


C22 H24 Br Cl N4 04 


523 


10 


39 


Example 1127 


502 


C22 H24 Cl F N4 04 


463 


4 


17 
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Example 1128 


503 




A 1 Cj 




52 


Example 1129 


504 


Cz4 HoU Cl Wj 


4 60 


1 1 


4 3 


Example 1130 


505 




>J £. -J 


2 


8 


Example 1131 


506 


CZ U nZ o C± Nl Uj 


A ^ S 
i j j 


o 


10 


Example 1132 


507 


CZi nZo Cl No Uj 


*t VJ 1 


9 


44 


Example 1133 


508 ! 


C24 H2o CI i> 


4 JO 


1 




Example 1134 


509 


C20 H23 Br CI No 02 S 






A ft i 


Example 1135 


510 


C22 H28 CI Ni Oo 




Q 


H H 


Example 1136 


511 


C24 H32 CI No Oo 


4 H O 


Q 


A 0 1 


Example 1137 


512 


C25 H29 CI N4 02 


/ICO 

4 O O 


1 u 


a t; 


Example 1138 


513 


C24 H28 CI N3 03 




Q 


4 1 


Example 1139 


514 


C26 H34 CI N3 02 


4 DO 


1 I 


yi q 


Example 1140 


515 


C23 H28 Cl N3 03 


430 


5 


24 


Example 1141 


525 


C23 H28 Cl N3 04 S 


478 


20 


85 


Example 1142 


526 


C20 H24 Cl N3 03 


390 


6 


31 


Example 1143 


527 


G20 H24 Cl N3 02 S 


406 


8 


o n 

39 


Example 1144 


528 


C25 H30 Cl F3 N4 04 


54 3 


28.2 


y b 


Example 1145 


529 


C20 H23 Cl N4 04 S 


451 


9 


O fj 

39 


Example 114 6 


530 


C31 H33 Cl N4 02 


529 


5 


1 / 


Example 1147 


531 


C21 H26 Cl N3 03 S 


436 


8 


37 


Example 1148 


532 


C22 H28 Cl N3 03 


418 


8 


4 0 


Example 1149 


533 


C21 H26 Cl N3 03 


404 


6 


o o 
oZ 


Example 1150 


i 534 


C21 H25 Cl N4 05 


| 449 


5 


20 


Example 1151 


535 


C22 H26 Cl N3 03 S 


448 


o 
0 


O / 


Example 1152 


536 


C23 H31 Cl N4 02 


4 31 


/: 
O 


O ft 


Example 1153 


i 537 


C25 H34 Cl N3 03 


4 60 


Q 

o 


0 4 


Example 1154 


538 


C27 H30 Cl N3 03 


4 oU 


Q 


0 D 


Example 1155 


539 


C22 H25 Cl F3 N3 03 


AH O 
H 1 Z 


i p 
i d 


7 S 1 


Example 1156 


540 


C25 H29 Cl N4 02 


/ICO 

4 DO 


ft 

0 


-J D 


Example 1157 


541 


C22 H2 6 Cl No 04 


H OU 






Example 1158 


542 


C24 H30 Cl N3 02 


*\Z 0 


1 . O 




Example 1159 


543 


C24 H30 Cl No 


/I O ft 

4 ^ o 




7 1 


Example 1160 


544 


C22 H2b Cl r No UZ 


d 1 ft 


IS ft* 


56 


Example 1161 


545 


<-> O t T O /I H "1 0 \T O Hi O 

C22 H24 C±o No U<i 


*i OD 




2 3 


Example 1162 


546 


C22 HZ4 Clo No 


fl O D 




55 


VP u t\ Tnr> 1 A 1 I ^ " 

tiXaiupi e iidj 


547 


C22 H24 C13 N3 02 


468 


14. 1* 


44 


Example 1164 


548 


C22 H24 C13 N3 02 


468 


6.8* 


22 


Example 1165 


549 


C22 H24 C12 N4 04 


479 


! 5.7* 


18 


Example 1166 


550 


C22 H24 C12 N4 04 


479 


18.9* 


58 


Example 1167 


551 


C24 H30 Cl N3 02 


428 


14.2* 


49 
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Example 1168 


552 


324 H27 CI F3 N3 02 


482 


30.6* 


94 


Example 1169 


553 


025 H26 CI F6 N3 02 


550 


38.0* 


quant 


Example 1170 


554 


C24 H26 CI F N4 02 


457 


0.9* 


3 


Example 1171 


555 


C24 H26 C12 N4 02 


473 


11.1* 


35 


Example 1172 


556 


C25 H29 CI N4 02 


453 


12.5* 


4i ; 


Example 1173 


559 


C25 H26 CI F6 N3 02 


550 


15 


72 ! 


Example 1174 


560 


C24 H27 CI N4 02 


439 


12 


68 


Example 1175 


561 


C23 H27 Br CI N3 02 


494 


14 


73 1 


Example 1176 


562 


C23 H27 C12 N3 02 


448 


13 


75 


Example 1177 


563 


C25 H26 CI F6 N3 02 


550 


14 


66 


Example 1178 


564 


C25 H32 CI N3 03 


458 


5 


28 


Example 1179 


565 


C24 H26 CI F4 N3 02 


500 


12 


61 


Example 1180 


566 


C24 H27 CI F3 N3 03 


498 


12 


62 


Example 1181 


567 


C24 H26 C12 F3 N3 02 


516 


12 


61 : 


Example 1182 


568 


C24 H26 CI F4 N3 02 


500 


15 


77 


Example 1183 


569 


C24 H26 CI F4 N3 02 


500 


11 


59 


Example 1184 


570 


C24 H26 CI F4 N3 02 


500 


16 


.84 


Example 1185 


571 


C26 H34 CI N3 03 


472 


14 


77 


Example 1186 


572 


C24 H28 Cl F3 N4 02 


497 


11 


55 


Example 1187 


573 


C21 H25 Br Cl N3 02 S 


500 


12 


64 


Example 1188 


574 


C21 H25 Br Cl N3 02 S 


500 




75 


Example 1189 


575 


C25 H34 Cl N3 03 


460 


16 


87 


Example 1190 


576 


C22 H28 Cl N3 02 S2 


466 


13 


71 


Example 1191 


577 


C22 H28 Cl N3 03 


418 


12 


72 


Example 1192 


578 


C25 H28 Cl N3 02 S 


470 


15 


81 


Example 1193 


579 


C25 H29 Cl N4 02 


453 


17 


94 


Example 1194 


580 


C22 H28 Cl N3 02 S 


434 


15 


91 


Example 1195 


581 


C21 H26 Cl N3 02 S 


420 


13 


80 


Example 1196 


. 582 


C22 H28 Cl N3 02 S 


434 


10 


59 


Example 1197 


583 


C26 H31 Cl N4 02 


467 


6 


31 


Example 1198 


584 


C30 H32 Cl N3 03 


518 


18 


92 


Example 1199 


585 


C24 H27 Cl N4 02 


439 


14 


85 


Example 1200 


586 


C23 H27 C12 N3 02 


448 


17 


97 


Example 1201 


587 


C24 H27 Cl F3 N3 02 


482 


17 


91 


Example 1202 


588 


C23 H29 Cl N4 02 


429 


5 


29 


Example 1203 


589 


C27 H36 Cl N3 02 


470 


4 


24 


Example 1204 


590 


C26 H34 Cl N3 02 


456 


6 


ob 


Example 1205 


591 


C25 H33 Cl N4 02 


457 


7 


38 


Example 1206 


592 


C24 H30 Cl N3 03 


444 


4 


20 


Example 1207 


593 


C24 H30 Cl N3 03 


444 


2 


14 ( 
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Example 1208 


594 ( 


223 H28 CI N3 Oi 


H JV 


A 


25 


Example 1209 


595 ( 


22b H30 CI N3 Oh 


H I <_ 


7 


38 


Example 1210 


596 ( 


:2 5 H30 CI N3 03 


4 JO 


7 




Example 1211 


597 ( 


325 H30 Cl N3 03 


A P. £ 
H D D 


X D 


ft S 


Example 1212 


598 


221 H26 Cl N3 03 


A C\A 


X 3 




Example 1213 


599 


Z22 H29 Cl N4 02 


A 1 7 ' 






Example 1214 


600 


C21 H25 Br Cl N3 03 


A Q A 
4 O *i 


D 




Example 1215 


601 


C24 H30 Cl N3 03 


AAA 




9 ft 


Example 1216 


602 


C25 H33 Cl N4 02 


A C "7 

4 57 


r 

b 




Example 1217 


603 


C23 H29 Cl N4 02 


429 


4 




Example 1218 


604 


C21 H27 Cl N4 02 


403 


9 


a o 
DO 


Example 1219 


605 


C21 H26 Cl N3 03 


404 


17 


O / 


Example 1220 


606 


C21 H26 Cl N3 02 S 


420 


15 


1 H 


Example 1221 


607 


C22 H28 Cl N3 03 S 


450 


31 


quant 


Example 1222 


608 


C23 H30 Cl N3 03 


432 


17 


80 


Example 1223 


609 


C22 H28 Cl N3 03 


418 


18 


Q Q 

89 


Example 1224 


610 


C23 H28 Cl N3 03 S 


462 


20 


86 


Example 1225 


611 


C26 H36 Cl N3 03 


474 


21 


90 


Example 1226 


612 


C28 H32 Cl N3 03 


494 


20 


84 


Example 1227 


613 


C23 H27 Cl F3 N3 03 


486 


19 


Q 1 
O 1 


Example 1228 


614 


C24 H33 Cl N4 02 


44 5 


23 


quant 


Example 1229 


615 


C25 H29 Cl N4 02 


453 


4 


O A 


Example 1230 


616 


C32 H35 Cl N4 02 


543 


11 


/t A 

4U 


Example 1231 


617 


C25 H27 Cl F3 N3 02 


482 


6 . 7 


O / 


Example 1232 


620 


C25 H31 Br Cl N3 02 


520 


15 


A Q 

4 y 


Example 1233 


621 


C25 H31 C12 N3 02 


476 


■I o 

18 




Example 1234 


622 


C27 H37 Cl N4 02 


4 85 


14 




Example 1235 


623 


C26 H34 Cl N3 03 


472 


i y 




Example 1236 


624 


C25 H31 Cl N4 04 


487 


Z 1 


7 "5 
f -J 


Example 1237 


625 


C25 H33 Cl N4 02 


a cn 
4o / 




fiQ 

D ^ 


Example 1238 


626 


C27 H30 Cl F6 N3 02 


c n q 
578 


O 




Example 1239 


627 


C27 H36 Cl N3 03 


A Q (Z 


J. D 


55 


Example 124 C 


628 


C27 H34 Cl N3 04 


c a a 


0 /l 
Z H 


| o u 


Example 1241 


629 


C26 H30 Cl F4 N3 02 


COP 


1 ft 




Example 1242 


630 


C26 H31 Cl Fi N3 OJ 






68 


bxampie i 


631 


C26 H30 C12 F3 N3 02 


544 


15 


; 48 


Example 124^ 


632 


C26 H30 Cl F4 N3 02 


528 


13 


41 


Example 1245 


633 


C26 H30 Cl F4 N3 02 


528 


20 


63 ! 


Example 124* 


634 


C26 H30 Cl F4 N3 02 


528 


19 


62 


Example 124" 


635 


C28 H38 Cl N3 03 


500 


11 


36 



29 3 



&MSD0C!t> <W0 9325C36A1 J > 



WO 99/25686 



PCT/US98/23254 



Example 124 8 


636 


r*"} C uO/1 Al m *3 AO 

C2o Ho4 CI Ni OZ 


fi DO 


O 1 

1 1 


Q Q 

o y 


Example 1249 


637 


C2o nil CI r j N J kjc 


jIU 


o ri 
2U 


y d 


Example 1250 


<C T O 

bio 


a o C u O 1 A 1 m A A O 


A C"7 
H O / 


Id 


^ A 


Example 1251 


639 


A O O uOT A 1 m /I AO 

C2 / no / CI N4 




iy 


c a 
DO 


Example 1252 


640 


aO^ II T /I A 1 M O AO 

C2o Hj4 CI Nj 


/IT) 


Id 


DO 


Example 1253 


641 


aOO UO/i A 1 MO A A 

C2 / H34 CI No Oh 


c r\ f\ 

dUU 


18 


59 


Example 1254 


642 


aOO tt "5 ^ /-» 1 m O AO 

C32 H36 CI N3 03 




O A 

24 


"7 O 

73 


Example 1255 


643 


C26 H31 CI F3 N3 02 


510 


16 


54 


Example 1256 


644 


C29 H40 CI N3 02 


4 98 


18 


61 


Example 1257 


645 


C25 H33 CI N4 02 


457 


22 


78 


Example 1258 


646 


C26 H34 CI N3 03 


472 


13 


47 


Example 1259 


647 


C27 H34 CI N3 03 


500 


13 


46 


Example 1260 


648 


C28 H38 CI N3 02 


484 


17 


60 


Example 1261 


649 


C28 H38 CI N3 03 


500 


12.5 


42 


Example 1262 


650 


C32 H36 CI N3 03 


546 


1* 


2 


Example 1263 


651 


C28 H35 CI N4 02 


495 


4* 


12 


Example 1264 


652 


C25 H31 CI N4 04 


487 


5* 


14 


Example 1265 


653 


C30 H42 CI N3 03 


528 


1* 


3 


Example 1266 


654 


C27 H34 CI N3 03 


484 


7* 


21 


Example 1267 


655 


C26 H32 CI F3 N4 02 


525 


6* 


16 


Example 12 68 


656 


C23 H30 CI N3 03 


432 


6* 


18 


Example 1269 


657 


C23 H30 CI N3 02 S 


448 


4* 


13 


Example 1270 


658 


C27 H33 CI N4 02 


48 


1* 


4 


Example 1271 


659 


C23 H29 CI N4 04 S 


493 


4* 


10 


Example 1272 


660 


C34 H39 CI N4 02 


571 


3* 


7 


Example 1273 


i 661 


C24 H32 CI N3 03 S 


478 


3* 


7 


Example 1274 


662 


C25 H34 CI N3 03 


460 


2* 


6 


Example 1275 


663 


C24 H32 CI N3 03 


446 


9 + 


5 


Example 1276 


664 


C24 H31 CI N4 05 


491 


2* 


5 


Example 1277 


665 


C25 H32 CI N3 03 S 


490 


1* 


3 


Example 127 8 


666 


C26 H37 CI N4 02 


4 73 


3* 


/ 


Example 1279 


667 


C30 H36 CI N3 03 


coo 


3* 


/ 


Example 1280 


668 


C25 H31 CI Fj Nj Oo 


514 


2* 


6 


Example 12 81 


669 


f\ a uoo a 1 m /i ao 

C24 Hii CX N4 Oz: 


A A C 
HHD 


lo 


4 0 


Example 1282 


670 


O O UOO □ „ /-* ~[ XT O AO 

C23 H2y Br CI NJ OJ 


DlU 


o + 


"7 il 


Lxampie izoo 


£7 1 
D / 1 


r?^ H?9 Cl N4 OS 


477 


° + 

£ 


5 


Example 1284 


672 


C23 H31 Cl N4 02 


431 


2* 


7 j 


Example 1285 


673 


C23 H30 Cl N3 02 S 


448 


2* 


6 


Example 128 6 


674 


C24 H32 Cl N3 02 S 


4 62 


3* 


9 


Example 1287 


675 


C24 H32 Cl N3 02 S 


4 62 


1* 


4 



294 



BNSOOcio <wo essseeaAij > 



WO 99/25686 PCT/US98/23254 



Example 1288 




-*>n uil C\ N4 02 1 
_z 1 riJ j ^-x ^ H KJi - 


482 


2* 


6 


Example 1289 


677 ( 


-*>o uic r~\ M4 09 


495 


2* 


6 


Example 1290 


b to ( 


-94 W}9 CM N3 03 


446 


3* 


9 


Example 1291 


^ "i a t 

6/y < 


-*oo u^o n o? s 


498 


1* 


3 


Example 1292 


680 < 


-TJ UOQ R r Al 09 

„ZS H^y or ci wo o 


526 


2* 


6 


Example 1293 


681 


l,2j HJfl Cl nj uo 


460 


2* 


5 


Example 1294 


682 


02' Hjo CI NO UJ 


488 


2* 


4 


Example 1295 


683 


C24 nJi CI No uz dz 


i ^ *i 


1* 


4 


Example 1296 


684 


hoc a 1 Ml C\A c; 9 

C26 Hob CI No Uf» oz 


«J «J T 


2* 


5 


Example 1297 


685 


r^O>l U Q O A 1 Ml A 4 9 

Cz4 HoZ Cl NO ui oz 


526 


3* 


7 


Example 1298 


687 


C25 HoQ CI No UZ 


*1 *1 u 


24 


quant 


Example 1299 


688 


C27 Hzo CI to No uz 


J / o 


28 


98 


Example 1300 


689 


C26 H29 CI N4 OZ 


Ioj 




99 


Example 1301 


690 


C25 H29 Br Cl N3 02 


C 1 O 

jlo 


Z D 


99 


Example 1302 


691 


C27 H35 Cl N4 02 


VI Q O 

4 0 o 


0 A 
Z 4 




Example 1303 


692 


C26 H32 Cl N3 03 


/j o n 


?4 


cjuan t 


Example 1304 


693 


C27 H28 Cl F6 No OZ 


o / o 


1 

XD 


55 


Example 1305 


694 


C27 H34 Cl N3 03 


/I O /l 
4 0 4 


Z O 




Example 1306 


695 


C27 H32 Cl N3 04 


/t Q Q 

^ y o 




47 


Example 1307 


696 


C26 H29 Cl F3 N3 03 


oZ 4 


9 ^ 


95 


Example 1308 


697 


C26 H29 Cl N4 02 






64 


Example 1309 


1 698 


C27 H35 Cl N4 02 




94 


rruant 

\ji KA CL 111' 


Example 1310 


699 


C26 H32 Cl N3 03 






quant 


Example 1311 


700 


C27 H32 Cl N3 04 


A Qft 
fl y O 




62 


Example 1312 


701 


C27 H32 Cl No Ol 


*J 0 ^ 


11 


44 


Example 1313 


702 


C26 H29 Cl Fo No UZ 




23 


94 


Example 1314 


703 


C28 Hob Cl No UZ 


4 ft P 


26 


quant 


Example 1315 


704 


C25 H29 Cl N4 U4 


4 ft S 


11 


43 


Example 1316 


705 


C24 HjU Cl No UZ o 


460 


25 


quant 


Example 1317 


706 


/-•o/i ut n n MO AO Q 
C24 HoU Cl NO uz o 


4 60 


25 


quant 


Example 1318 


707 


«oc UOQ A 1 P"^ n9 
CZ o y Cl r o no v-^ 


508 


15 


55 


Example 1319 


708 


ooo U0"7 Rr rl 07 S 
CZJ nz / Dt v-X IN J W^. o 


526 


25 


92 


Example 132C 


709 


AO/i u"5fl Al n? s? 

C^^*! nOU ^-L «J -J 


492 


26 


quant 


Example 1321 


710 


ao^ H07 Rr Cl N3 02 S 


526 


25 


94 


Example 1322 


711 


CZj noz v^± iNo w-> 


458 


26 


quant 


Fvamn] e 132' 


712 


C27 H30 Cl N3 02 S 


496 


26 


quant 


Example 132^ 


713 


C24 H30 Cl N3 03 


444 


26 


quant 


Example 132 5 


714 


C28 H33 Cl N4 02 


493 


12 


50 


Example 132 ( 


715 


"C23 H28 Cl N3 02 S 


446 


24 


quant 


Example 132" 


716 


C27 H31 Cl N4 02 


479 


32 


quant 



295 



BNSDOCID <W0, 9925S86A1. I > 



WO 99/25686 PCT/US98/23254 



Example 132 8 


717 


C23 H27 CI N4 05 


A 1 C 

h Id 


£.3 




Example 1329 


718 


C23 H29 CI N4 02 




n a 


quant 1 


Example 1330 


719 


C23 H28 Cl N3 03 


430 


24 


quant 


Example 1331 


720 


C23 H27 Br Cl N3 03 


510 


24 




Example 1332 


721 


C24 H31 Cl N4 02 


443 


22 




Example 1333 


722 


C26 H32 Cl N3 03 


470 


9 


3 I 


Example 1334 


723 


C25 H31 Cl N4 02 


455 


10 


A A 
4 H 


Example 1335 


724 


C29 H38 Cl N3 02 


496 


28 


quant 


Example 1336 


725 


C32 H34 Cl N3 03 


544 


26 


n c 

9o 


Example 1337 


726 


C27 H33 Cl N4 03 


497 


3 


1 1 


Example 1338 


727 


C25 H29 C12 N3 02 


474 


25 


quant 


Example 1339 


728 


C25 H31 Cl N4 02 


455 


21 


92 


Example 134 0 


729 


C25 H29 Cl N4 04 


485 


26 


quant ! 


Example 1341 


730 


C25 H29 C12 N3 02 


474 


21 


90 


Example 1342 


731 


C27 H32 Cl N3 03 


482 


10 


41 


Example 1343 


732 


C26 H28 Cl F4 N3 02 


526 


27 


quant 


Example 1344 


733 


C28 H36 Cl N3 03 


498 


22 


89 I 


Example 134 5 


734 


C26 H28 Cl F4 N3 02 


526 


25 


94 ! 


Example 134 6 


735 


C26 H28 Cl F4 N3 02 


526 


23 


87 


Example 1347 


736 


C26 H30 Cl F3 N4 02 


523 


24 


78 


Example 134 8 


737 


C26 H28 Cl F4 N3 02 


526 


21 


66 


Example 1349 


738 


C25 H32 Cl N3 03 


458 


23 


84 


Example 1350 


739 


C27 H31 Cl N4 02 


479 


19 


66 : 


Example 1351 


740 


C24 H31 Cl N4 05 


489 


23 


77 


Example 1352 


741 


C23 H27 Cl N4 04 S 


491 


26 


88 


Example 1353 


742 


C24 H30 Cl N3 03 S 


476 


23 


82 


Example 1354 


743 


C23 H28 Cl N3 03 


430 


21 


81 


Example 1355 


744 


C26 H32 Cl N3 02 


454 


25 




Example 1356 


745 


C27 H36 Cl N3 03 


486 


23 


Q A 
80 


Example 1357 


746 


C26 H35 Cl N4 02 


471 


27 


96 


Example 1358 


747 


C25 H29 Cl F3 N3 03 


CIO 

512 


I 3 


1 A 


Example 1359 


748 


C23 H28 Cl N3 02 S 


4 4 6 






Example 1360 


751 


C24 H30 Cl N3 03 


\ AAA 

44 4 


3 


1 1 


Example 1361 


752 


C25 H26 Cl F6 N3 03 


566 


-7 


9 fi 


Example 1362 


753 


C24 H27 Cl N4 03 


A C C 

455 


b 


£.£. 


Example 13v3 




H?7 Cl? M3 03 


464 


! 8 


29 


Example 1364 


755 


C24 H30 Cl N3 04 


460 


6 


22 


Example 1365 


756 


C23 H27 Cl N4 05 


475 


5 


18 


Example 1366 


757 


C25 H32 Cl N3 04 


474 


5 


18 


Example 1367 


758 


C25 H30 Cl N3 05 


488 


5 


18 1 



29G 



a\SD0ClD <VV0___ 9925e3SAtJ_> 



WO 99/25686 



PCI7US98/23254 



Example 1368 


/by t 


-9/1 U99 C\ P9. M "\ f)4 


514 


6 


20 


Example 1369 


1 C C\ { 

/oU \ 


"OA U9£ r"\ P4 M" 5 . n*} 
-Z 4 Mib Cl r h w-» 


516 


6 


18 


Example 137 0 


Vol ( 


■"5/1 uok pi P4 n"} m 

.*Z4 riZo ^-1 c 4 imj 


516 


3 


10 


Example 1371 


762 < 


9 >i uoi r*i p 9 M 9 n 9, 
HZ/ Cl t j nj 


M J O 


2 


95 


Example 1372 


763 


^Z3 HZo Cl Nj U-3 


430 


4 


95 


Example 137 3 


764 


w,Z4 H3U CI Wo 


*i £ O 


9 


42 


Example 1374 


765 


C25 H32 CI N3 O*. 


/l A *> 




4 7 


Example 137 5 


766 


C25 H29 CI F3 N3 OZ 




i. u 


42 i 


Example 1376 


767 


C25 H3Z CI NJ U4 b 


JuD 


R 
o 


32 


Example 1377 


768 


C24 H29 Br CI N3 OZ 


n 


Q 

y 




Example 1378 


769 


C25 H29 CI F3 N3 03 


o 1Z 


D 


9 9 


Example 137 9 


770 


C25 H28 CI F4 N3 OZ 


D 14 






Example 1380 


771 


C25 H28 CI F4 N3 02 


D1H 


1 U 


J / 


Example 1381 


772 


C25 H29 Cl F3 N3 02 


4 y b 


q 


^ 9. 


Example 1382 


773 


C26 H36 Cl N3 03 


4/4 


1U 


/ T 1 
fl 1 


Example 1383 


774 


C23 H30 Cl N3 02 S2 


480 


12 


bU 


Example 1384 


775 


C27 H38 Cl N3 03 


488 


14 


Q 9 

b / 


Example 1385 


776 


C29 H34 Cl N3 03 


508 


1Z 


A Q I 

4 y 


Example 1386 


777 


C24 H29 Cl F3 N3 03 


C Ci f\ 

bOO 


9 9 
ZZ 


ft 9 


Example 1387 


778 


C24 H28 C12 N4 04 


CAT 

bu / 


D 


99 


Example 1388 


779 


C24 H29 C12 N3 02 


4 62 


1 A 
1U 


4 fi 1 


Example 1389 


780 


C24 H29 Cl N4 04 


a n o 
4/3 


i b 


D D 


Example 1390 


781 


C26 H31 Cl N4 02 


4 o / 


"7 + 

/ 




Example 1391 


782 


C25 H32 Cl N3 03 


4 DO 


O 




Example 1392 


783 


C26 H34 Cl N3 03 


4 / Z 


"7 + 




Example 1393 


784 


C26 H31 Cl F3 N3 OZ 


b 1U 


1 * 


17 


Example 1394 


785 


C26 H34 Cl N3 04 


4 R 0 
4 D o 


D 


17 


Example 139 5 


786 


C24 H28 Cl N3 OZ 


d 9 

4ZD 


9 9 


9 


Example 1396 


787 


C25 H30 Cl N3 OZ 


A AC\ 
1 fl U 




94 


Example 1397 


788 


C25 H27 Cl F3 N3 OZ 


/ Q 4 


4 * 


14 


Example 1398 


789 


C25 H3U Cl Nj Ufi o 


S04 

J VJ *i 


9 


35 


Example 1399 


790 


C24 HZ / C1Z N j UZ 


4 fin 


5* 


16 


Example 1400 


791 


CZ4 HZ / Cl viH yJH 


471 


3* 


10 


Example 1401 


792 


C2b HZ/ Cl r j No UJ 




5* 


16 


Example 14 02 


793 


C25 HZb Cl tl Nj v-'^ 




5* 


16 


P v a mn 1 e» 1 4 0 * 


794 


C25 H26 Cl F4 N3 02 


512 


5+ 


16 j 


Example 14 04 


795 


C25 H27 Cl F3 N3 02 


494 


6* 


21 


Example 14 Of 


796 


C23 H28 Cl N3 02 S2 


478 


4* 


14 


Example 14 0( 


797 


C27 H36 Cl N3 03 


486 


7* 


29 i 


Example 140' 


798 


C29 H32 Cl N3 03 


506 


| 3 


13 



297 



aNSDOClQ <WO 9925esaA1 J. > 



WO 99/25686 



PCT/US98/23254 



Example 1408 


799 


O /! LI O ~7 /"* 1 IT* O MO f*\ 1 

C2h H2 / CI r j OJ 




o ■*■ 


1 1 


Example 1409 


800 


CZh nZo CxZ N4 04 


C a c 


o 


1 c 
1 D 


Example 1410 


801 


roc uon 1 m a r\ o 

CZo Hzy Cl oz 


/ICC 
HOD 


1 o 
1Z 


A 1 
H 1 


Example 1411 


802 


O C U O A r^l M O r\"i 

CZd HJU Cl NJ Oj 


/ICC 


c + 

D 


ID 


Example 1412 


803 


Czb HJ*i CI N3 Oj 


/ 1 A 


£L * 
O 


AO 


Example 1413 


804 


C26 H29 CI F3 N3 02 


CAD 

508 


8* 


O A 1 
Zu j 


Example 1414 


805 


C26 H32 CI N3 04 


486 


6* 


1 c 

J.J 


Example 1415 


806 


C24 H27 Br CI N3 02 


506 


5* 


1 A 

14 


Example 1416 


807 


C27 H32 CI N5 03 


510 


29.7 


quant 


Example 1417 


808 


C26 H33 CI N4 03 


485 


29.9 


quant 


Example 1418 


809 


C25 H30 C12 N4 03 


505 


30 . 2 


quant 


Example 1419 


810 


C30 H35 CI N4 04 


551 


31 . 0 


quant 


Example 1420 


811 


C25 H29 C12 N5 05 


550 


30. 4 


quant 


Example 1421 


812 


C24 H31 CI N4 03 S2 


523 


25.0 


88 


Example 1422 


813 


C26 H30 CI F3 N4 03 


539 


20.5 


70 


Example 1423 


814 


C26 H30 CI F3 N4 04 


555 


22.7 


75 


Example 1424 


815 


C26 H29 Cl F4 N4 03 


557 


25.8 


85 


Example 1425 


816 


C26 H30 Cl F3 N4 03 


539 


25.3 


86 


Example 1426 


817 


C26 H29 Cl F4 N4 03 


557 


26.8 


88 


Example 1427 


818 


C25 H30 Br Cl N4 03 


551 


27. 1 


90 


Example 1428 


819 


C27 H29 Cl F6 N4 03 


607 


13.9 


42 


Example 1429 


820 


C25 H30 Cl N5 05 


516 


14 . 1 


51 


Example 1430 


821 


C24 H28 C12 N4 05 


523 


40 


86 


Example 14 31 


822 


C23 H30 Cl N3 03 S2 


496 


41 


93 ! 


Example 1432 


823 


C26 H31 Cl N4 03 


483 


43 


quant 


Example 1433 


824 


C27 H38 Cl N3 04 


503 


37 


83 


Example 1434 


825 


C29 H34 Cl N3 04 


524 


28 


£. 1 i 

61 


Example 1435 


826 


C24 H29 Cl F3 N3 04 


516 


40 


87 


Example 1436 


827 


C26 H31 Cl N4 03 


483 


31 


~7 o 

72 


Example 1437 


828 


C25 H29 Cl F3 N3 04 


528 


A A 

4 0 


ob 


Example 1438 


; 829 


C25 H28 Cl F4 N3 03 


530 


45 


y / 


Example 1439 


830 


C25 H28 Cl F4 N3 03 


C O A 


0 CL 




Example 1440 


831 


C24 H29 Br Cl N3 03 


COO 

DZ3 


A C 

H D 


Q ft 


Example 1441 


832 


»n i iron f* "1 O vt O f\ O 

C24 H29 C12 N3 03 




*5 ft 
JO 


Q 1 


Example 1442 


833 


C24 H29 Cl N4 Od 




0. ft 


ft *7 


T-i,,——,,-"! 1 A A O 

example j 


ft "\A 


r oc » H?9 Cl F3 N3 03 


512 


42 


93 


Example 1444 


835 


C24 H30 Cl N3 03 


444 


43 


quant 


Example 144 5 


836 


C25 H32 Cl N3 03 


458 


37 


91 


Example 14 4 6 


837 


C25 H29 Cl F3 N3 03 


512 


41 


91 


Example 1447 


838 


C26 H34 Cl N3 04 


488 


34 


78 



298 



BXSCOCID <VVO 93S5£8£A 1 J . > 



WO 99/25686 



PCTAJS98/23254 



Example 14 4 8 


839 C 


:27 H36 CI No uo 




37 


71 


Example 14 4 9 


942 C 


"27 H30 CI rb No u<£ 




17 1 


48 


Example 1450 


997 C 


:26 H34 CI No \>£ 




7 . 6* 


23 


Example 1451 


998 ( 


"27 H33 CI ro No 


S94 
j ^ *i 


5 


15 


Example 1452 


999 ( 


^27 Hob CI NO 


470 


8 


24 


Example 1453 


1000 < 


"27 H36 CI No Oo 


4 O D 


9 


24 


Example 1454 


1001 < 


328 H38 CI No Oo 


son 


4 

4 


10 


Example 14 55 


1002 < 


327 H33 CI ro No Oo j 




9 


23 


Example 1456 


1003 


328 H38 CI No 0<t 


4 ft 4 
HOI 


7 


21 


Example 1457 


1004 


C28 H38 CI No 04 


JlD 


X X 


30 


Example 14 58 


1005 


C29 H40 Cl N3 05 


S4 7 


Q 

-7 


23 


Example 14 59 


1006 


C30 H42 Cl N3 04 


A A 
0 4 ft 


ft 
O 


21 


Example 1460 


1007 


C32 H46 Cl N3 05 


do y 


7 


17 


Example 1461 


1008 


C25 H31 Cl N4 03 


4/1 


^ 0 


TO 

/ y 


Example 1462 


1009 


C26 H33 Cl N4 04 


DU1 


O D 


97 


Example 1463 


1010 


C27 H35 Cl N4 04 


515 


o c 
jO 


Q 


Example 14 64 


1011 


C27 H35 Cl N4 03 


499 


o o 

0<£ 


R4 1 

D 4 


Example 1465 


1012 


C27 H35 Cl N4 05 


531 


O T 


7 7 


Example 1466 


j 1013 


C28 H37 Cl N4 06 


DOl 


J. 4 


^7 


Example 1467 


1014 


C29 H39 Cl N4 05 


559 


O 


C>f> 


Example 1468 


1015 


C31 H43 Cl N4 06 


c n o 

DUO 


Z 0 


65 


Example 14 69 


1018 


C26 H34 Cl N3 04 


/IQQ 

400 


1 o . u 


39 


Example 147 0 


1019 


C28 H38 Cl N3 05 


COO 

532 


lO . H 


?7 


Example 1471 


1020 


C25 H32 Cl N3 04 


A 1 A 


19 7* 


40 


Example 147 2 


1021 


C26 H28 Cl F6 N3 04 


C Q C 

oy o 


1 *i ft * 
10 . 0 


34 


Example 147 3 


1022 


C25 H32 Cl N3 04 


4 7 4 
4/4 


1 4 9* 


37 


Example 1474 


1023 


C25 H32 Cl N3 02 


d 4 9 
lit 


11.5* 


32 


Example 1475 


1024 


C26 H34 Cl No Oo 


sn4 


12 . 0* 


30 


Example 1476 


1025 


C27 H36 Cl N3 04 




14 7 + 
x *± * / 


37 


Example 1477 


1026 


C29 H40 Cl No Oo 


S4 6 


13.5* 


32 


Example 1478 


1027 


C26 H34 Cl N3 04 


4 Rft 


X X > <7 


31 


Example 147S 


1028 


C27 H30 Cl to no U4 


fil 0 


14.6* 


31 


Example 148C 


1029 


C25 H32 Cl No OJ 


T JO 


14 . 0* 


38 


Example 1481 


1030 


C24 H2 / Cl to no uo 


4 98 


14.0* 


35 


Example 14 82 


1031 


C24 HoU Cl NO uo 


4 44 


10 . 4* 


29 


example 110. 


1032 


C25 H32 Cl N3 04 


! 474 


| 14.9* 


39 


Example 14 8^ 


1 1033 


C25 H32 Cl N3 02 


442 


13. 3* 


37 


Example 14 8! 


> 1034 


C26 H34 Cl N3 05 


504 


13.7* 


34 j 


Example 148* 


5 1035 


C27 H36 Cl N3 04 


502 


16.7* 


42 


Example 14 8' 


7 1036 


C29 H40 Cl N3 05 


547 


15.5* 


36 
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Example 1488 


1037 


C26 H34 Cl N3 04 


4 88 


14.1* 


J D 


Example 1489 


1038 


C27 H30 Cl F6 N3 04 


610 


17 . 5* 


j / 


Example 1490 


1039 


C25 H32 Cl N3 03 


458 


15.1* 


A 1 
fi 1 


Example 1491 


1040 


C24 H27 Cl F3 N3 03 


4 98 


15.4* 


1 Q 

j y 


Example 14 92 


1041 


C24 H30 Cl N3 03 


4 4 4 


12.7* 


JJ 


Example 14 93 


1042 


C22 H26 Br Cl N4 02 


4 95 


10.4* 


Z D 


Example 14 94 


1043 


C22 H26 C12 N4 02 


449 


11.1* 


29 


Example 14 95 


1044 


C23 H29 Cl N4 02 


429 


5.2* 


14 


Example 1496 


1045 


C23 H29 Cl N4 03 


445 


12 . 4* 


33 


Example 14 97 


1046 


C22 H25 C13 N4 02 


483 


10 . 0* 


25 


Example 1498 


1047 


C24 H31 Cl N4 02 


443 


12. 1* 


32 


Example 1499 


1048 


C25 H33 Cl N4 05 


505 


16.1* 


39 


Example 1500 


1049 


C23 H28 Br Cl N4 02 


507 


12 . 0* 


29 


Example 1501 


1050 


C28 H38 Cl N3 04 


516 


39.2* 


quant 


Example 1502 


1051 


C28 H38 Cl N3 02 


484 


34 .0* 


quant 


Example 1503 


1052 


C29 H40 Cl N3 05 


546 


14.5* 


39 


Example 1504 


1053 


C30 H42 Cl N3 04 


544 


11.8* 


32 


Example 1505 


1054 


C32 H46 Cl N3 05 


588 


12.2* 


31 


Example 1506 


1055 


C29 H40 Cl N3 04 


530 


44 . 5* 


quant 


Example 1507 


1056 


C30 H36 Cl F6 N3 04 


652 


46.0* 


quant 


Example 1508 


1057 


C28 H38 Cl N3 03 


500 


11.2* 


32 


Example 1509 


1058 


C27 H36 Cl N3 03 


486 


35.5* 


quant 


Example 1510 


1059 


C27 H33 Cl F3 N3 03 


540 


41.4* 


quant 


Example 1511 


1060 


C29 H40 Cl N3 04 


530 


13 . 6* 


37 


Example 1512 


1061 


C30 H36 Cl F6 N3 04 


652 


44 .2* 


quant 


Example 1513 


1062 


C28 H38 Cl N3 03 


500 


39 . 9* 


quant 


Example 1514 


1063 


C27 H36 Cl N3 03 


486 


12 . 0* 


35 


Example 1515 


1064 


C27 H33 Cl F3 N3 03 


540 


37 . 8* 


quant 


Example 1516 


1065 


C28 H38 Cl N3 04 


516 


12 . 3* 


34 


Example 1517 


1066 


C28 H38 Cl N3 02 


484 


30 . 7* 


90 


Example 1518 


1067 


C29 H40 Cl N3 05 


546 


13.8* 


*5 "7 


Example 1519 


1068 


C30 H42 Cl N3 04 


544 


13.1* 


o c 


Example 1520 


1069 


C32 H46 Cl N3 05 


589 


14 . 1* 


Jj 


Example 1521 


1070 


C29 H34 Cl N3 03 S2 


572 


O O 

JO.O 




Example 1522 


1071 


C32 H35 Cl N4 03 


559 


iy . o 


y o 


Example 1523 






580 


40.9 


98 


Example 1524 


1073 


C35 H38 Cl N3 04 


600 


40.5 


94 


Example 1525 


1074 


C30 H33 Cl F3 N3 04 


592 


38.7 


91 


Example 1526 


| 1075 


C31 H33 Cl F3 N3 04 


604 


38 


87 


Example 1527 


1076 


C30 H33 Cl N4 05 


565 


38.5 


94 



300 



ENSDOCiD <WO 8325€SaAl_L> 



WO 99/25686 PCT/US98/23254 



Example 1528 


1077 


C31 H33 Cl F3 N3 03 


coo 

boo 


. O 


P. 6 i 
0 H 


Example 1529 


1078 


C30 H34 Cl N3 03 


C 1 i*i 


OH . / 


Q Q 


Example 1530 


1079 


C31 H36 Cl N3 03 


534 


38 . 4 


guant 


Example 1531 


1080 


C32 H38 Cl N3 04 


564 


39 . 3 


y / 


Example 1532 


1081 


C33 H40 Cl N3 06 


olU 


A C C 

H D . O 


quant 


Example 1533 


1082 


C28 H36 Cl N3 03 


498 


4 . 1* 


1 A 
1U 


Example 1534 


1083 


C28 H36 Cl N3 03 


4 98 


6.4* 


1 D 


Example 1535 


1125 


C30 H32 C12 N4 05 


599 


3.4* 


o 
O 


Example 1536 


1126 


C30 H32 Br Cl N4 05 


644 


3.4* 


/ 


Example 1537 


1127 


C32 H35 Cl N4 03 


559 


1 . 6* 


4 


Example 1538 


1128 


C31 H32 Cl F4 N3 03 


606 


4 . 3* 


10 


Example lbJy 




r^l H32 Cl F4 N3 03 


606 


5.9* 


14 


Example 154 0 


! 1130 


C30 H33 Br Cl N3 03 


599 


5.7* 


13 


Example 1541 


1131 


C30 H33 C12 N3 03 


554 


6.4* 


16 


Example 1542 


1132 


C31 H33 Cl F3 N3 03 


588 


! 6.3* 


15 


Example 1543 


1167 


C27 H34 Cl N3 03 


484 


1.8* 


4 ! 



*Yield of TFA salt. 



Exan-ple 1544: Preparation of 1- (4-Chlorobenzyl) -4- [ {N- (3 , 5- 
bis (trifluoromethyl) benzoyl) glycyl }aminome thy 1] piper idine (Compound No. 
5 1213) . 

A solution of 3, 5-bis ( trif luoromethyl ) benzoyl chloride (0.058 mmol) in 
dichloromethane (1 mL) was added to a mixture of 1- ( 4-chlorobenzyl ) -4- 
{ (glycylamino) methyl Jpiperidine (0.050 mmol) and piperidinomethylpolystyrene 
(58 mg) in chloroform (0.2 mL) and dichloromethane (0.75 mL). After the reaction 
10 mixture was stirred at room temperature for 2 h, methanol (1.0 mL) was added 
and the mixture was stirred at room temperature for 30 min. The reaction mixture 
was loaded onto Varian™ SCX column, and washed with CH 3 0H (16 mL) . Product was 
eluted off using 2 N NHi in CH3OH (6 mL) and concentrated to afford l-(4- 

chlorobenzyl) -4- [ { N- (3, 5- 
15 bis (trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (CompoundNo. 1213) 
(24.0 mg, 90%): The purity was determined by RPLC/MS (100%); ESI/MS m/e 536.2 
(M*+H, C :4 H:4ClF 6 Ni0 2 ) . 

Exan£>les 1545-1547. 

20 The compounds of this invention were synthesized pursuant to methods of 

Example 1544 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 28. 
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Table 28 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield m 


Example 154 5 


1214 


C23 H24 Cl F4 N3 03 


486.2 


22.2 


91 


Example 1546 


1215 


C22 H24 C13 N3 02 


467.9 


20.9 


89 


Example 1547 


1216 


C22 H24 Cl F2 N3 02 


436.0 


19.3 


89 



5 Example 1548: Preparation of 4- [ { N- (3-Bromo-4- 

methylbenzoyl) glycyl )aminomethyl] -1- (4-chlorobenzyl) piperidine (Compound No . 
1113) . 

A solution of 1- ( 4-chlorobenzyl) -4- { (glycylamino) methyl )piperidine 
(0.050 mmol) in CHC1; : (1.35 mL) and ter t-butanol (0.15 mL) was treated with 

10 3-bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 
mmol), and HOBt (0.060 mmol). The reaction mixture was stirred at room 
temperature for 15 h. The mixture was loaded onto Varian™ SCX column, and washed 
with CH3OH/CHCI3 1:1 (12 mL) and CHjOH (12 mL) . Product was eluted off using 
2 N NH; in CH3OH (5 mL) and concentrated to afford 4- [ { N- ( 3-bromo-4- 

15 methylbenzoyl) glycyl )aminomethyl }-l- (4-chlorobenzyl) piperidine (CompoundNo. 
1113) (16.1 mg, 65$) : The purity was determined by RPLC/MS (95%); ESI/MS m/e 
494. 0 (C :i H; 7 BrClN30 2 ) . 

Examples 1549-1619. 

20 The compounds of this invention were synthesized pursuant to methods of 

Example 154 8 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 29. 

Compound No. 1422 was obtained as byproduct of Compound No. 1418: 5.6 

25 mg, 25% yield; ESI/MS m/e 447.2 (C : :H; 7 C1N 4 0 2 S) . 



Table 29 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 154 9 


1114 


C :2 H 24 BrClFNiO: 


498.0 


20.2 


81 | 


Example 1550 


1115 


C :: H 2 4C1 2 FN;,0 : 


452.2 


18.6 


82 


Example 1551 


1116 


C 2 :>H 2 -?C1IN;0: 


539.1 


21.9 


81 | 


Example 1552 


1117 


C :i H ? ,ClN 4 0; 


459.2 


18.7 


81 
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Example 1553 


1187 


C ::> H: 7 BrClNjO : 


494 . 0 


22.1 


y u 


Example 1554 


1188 


j-n If 1 V 1 /~\ 

C;*4H:-?C1N<A% 


VI C C o 

455.2 


1 *7 O 
1 / . 1 




Example 1555 


1189 


C : e 1 H2tClN 4 0i 


4 69 . 2 


21.1 


y u 


Example 1556 


1190 


C:i!H; 6 ClFN<0 : 


433. 2 


20 . 4 


ft A 

94 


Example 1557 


1241 


C:3H24Cl7F3N 3 02 


502 . 0 


22 . 0 


y u 


Example 1558 


1242 


C 2? H27C1FN 3 0 2 


432. 2 


21 . 2 


98 


Example 1559 


1243 


C 2 ;,H: 7 Cl 2 N302 


448.0 


21.6 


96 


Example 1560 


1244 


C :: H26C1IN 4 02 


541.0 


26. 4 


98 


Example 1561 


1245 


C 3 2H 2 5C1F2N 4 02 


451. 0 


21.3 


94 


Example 1562 


1246 


C 21 H : 7C1N 4 0 2 


403.2 


19.4 


96 


Example 1563 


1247 


C 23 H 3 oClN 3 0 2 S 


524.0 


24.7 


94 


Example 1564 


1248 


C22H 2 5C1N 4 0 5 


461.0 


20.7 


90 


Example 1565 


1282 


C 25 H 26 C1F 3 N 4 0 3 


523.2 


25.0 


96 


Example 1566 


1283 


C 23 H 27 Cl 2 N 3 0 3 


464.2 


12.2 


53 


Example 1567 


1284 


C22H25BrClN 3 0 3 


496.0 


24.1 


97 


Example 1568 


1285 


C 2 2H 2 ^C1 2 N 3 0 3 


450.2 


21.8 


97 


Example 1569 


1342 


C 22 H 24 BrCl 2 N 3 0 2 


514.0 


27.2 


quant 


Example 1570 


1343 


C 23 H 27 C1 2 N 3 0 2 


448.0 


21.4 


95 


Example 1571 


1344 


C 22 H 24 C1 2 IN 3 0 2 


560.0 


27.0 


96 


Example 1572 


1345 


C 23 H 29 ClN 3 0v 


430.2 


23.8 


quant 


Example 1573 


1346 


C 22 H 25 C1IN 3 0 3 


542.0 


29. 4 


quant 


Example 1574 


1350 


C 21 H 26 ClN 3 0 2 S 


420.0 


13. 0 


62 


Example 157 5 


1354 


C 24 H2eBrClN 4 0i 


537.2 


5.2 


19 


Example 157 6 


1358 


C2 3 H2 6 C1N 5 0 : 


440.2 


21. 8 


99 


Example 1577 


1383 


C2 3 H 24 Cl 2 F 3 N 3 0 2 


502.0 


20. 0 


80 


Example 157 8 


1384 


C 2 oH : 3BrClN 3 0 2 S 


486. 0 


21. 0 


87 


Example 157 9 


13,85 


C 2 8H 3 oClN 3 0 4 S 


540.2 


23. 8 


88 


Example 158 0 


1386 


C 28 H 30 ClN 3 O2 


476.0 


20 . 0 


8 4 i 


Example 1581 


1414 


C 24 H 29 C1 2 N 4 0 3 


491.0 


0 . 8 


3 


Example 1582 


I 1418 


C 23 H 26 C1N 5 0 2 S 


472.0 


10 . 4 


44 


Example 1583 


1436 


C29 H30 CI N3 03 


504 . 2 


26 . 8 


quant 


Example 1584 


1600 


C23 H26 CI F3 N4 02 


483 . 2 


16 . 5 


c o 
DO 


Example 1585 


1601 


C23 H26 CI F3 N4 03 


499 . 0 


20.0 


oO 


Example 158 6 


1602 


C21 H24 Br CI N4 02 


481.0 


1 Q 1 

18.1 




Example 1587 


1603 


C21 H24 C12 N4 02 


435 . 0 


c c 

5 . 5 


o c 


Example 1588 


1 o(J4 


f HjU v^X No Uj 


h z> c > yj 


18.6 


76 


Example 1589 


1605 


C21 H27 CI N4 02 


415.2 


18.1 


87 


Example 1590 


1609 


C23 H25 N3 02 S 


500.0 


18.3 


73 


Example 1591 


1659 


C22 H26 C12 N4 02 


449.0 


366.0 


83 j 


Example 1592 


1664 


C24 H29 F3 N4 02 S 


495.2 


13.7 


55 
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Example 1593 


1 C £. ^ 


r9 4 u?q M4 03 S 


511 . 2 


14 . 9 


58 


Example 1374 


1DDO 


r? - } H?8 F2 N4 02 S 


463.2 


12 . 9 


56 


Example 1o9d 


loo / 


r99 H?"7 Rr? N3 03 


542 


26. 1 


96 


Example Id 9b 


i ££ft 
1 Do 0 


P94 H^0 N4 02 


445 


22. 9 


quant 


Example 1597 


1 c C A 

1669 


r*9/l P M4 09 


427 


24 . 0 


quant 


Example 1598 


I b / U 




535 


28 . 1 


quant 


Example 1599 


1 b / 1 


rot uti ^"i M4 03 


493 


26. 8 


quant 


Example 1600 


lb /z 


r-9^ uoi p*J M4 0? 
lzo nox cj 


- 478 


24 . 7 


quant 


Example 1601 


1673 


Cz4 Hzy DT L.J. IN ,3 


snft 


Cm *1 • 3 


98 


Example 1602 


1674 


C20 WZc. dTZ r No uj 


<D O C. 


25.6 


96 


Example 1603 


1675 


r>oo 00 c vm n9 
C2Z ri^j to uz 


4 ^o 




99 


Example 1604 


1676 


QZZ H^b Nfi uz 


417 


oi 4 


quant 


Example 1605 


1677 


C2^ n^b Br r Nfl u<£ 


h 1 y 


? ^ 4 


98 


Example 1606 


1678 


/■■"» O A U A ^ C T M /I f~\ 9 

C22 H2o F 1 UZ 




Z / . H 


quant 


Example 1607 


1679 


C22 Hzo CI r N4 UZ 


fl 0 J 






Example 1608 


1680 


/■•AO T J A <C C* /I M A r\l 

C23 H26 F4 N4 OJ 




tJ. J 




Example 1609 


1681 


C23 H26 F4 N4 U<: 


HO 1 






Example 1610 


1682 


C23 H26 Br CI F No 0 


A Q fi 

4 y 0 




Qfl 


Example 1611 


1683 


C27 H28 Brz. N4 04 


£ "3 "5 
0 j J 


"31 ft 




Example 1612 


1684 


C29 H31 Fz Nd Oj 


c. ^ ^ 


9ft ? 




Example 1613 


1685 


C29 H32 F N5 03 


jlo 


0 1 . 1 


quant 


Example 1614 


1686 


C29 H32 Br Nb OJ 


f^n ft 


9 Q. 




ExamDle 1615 


1687 


C29 H32 I N5 03 


626 


32.4 


quant 


Example 1616 


1688 


C29 H32 CI N5 03 


534 


28.2 


quant 


Example 1617 


■ 1689 


C30 H32 F3 N5 04 


584 


31.7 


quant 


Example 1618 


1690 


C30 H32 F3 N5 03 


568 


30.6 


quant 


Example 1619 


1691 


C29 H30 Br CI N4 03 


599 


31.4 


quant 



For example, Compound 1245 and 1600 showed the following NMR spectra. 

Compound No. 1245: 1 H NMR (270 MHz, CDCI3 ) 6 1.20-1.97 (m, 7 H) , 2.80-2.86 
(m, 2 H) , 3.19 (t, J = 6.5 Hz, 2 H) , 3.43 (s, 2 H) , 4.02 (d, J = 5.3 Hz, 2 H) , 
5 5.52 (br s, 2 H) , 6.44 (d, J = 11.9, 6.6 Hz, 1 H) , 7.02 (br s, 1 H) , 7.21-7.32 
(m, 5 H) . 

Compound No. 1600: l H NMR (270 MHz, CDCl^) 6 1.25-1.97 (m, 9 H) , 2.82-2.87 
(m, 2 H), 3.21 (t, J = 6.5 Hz, 2 H) , 3.44 (s, 2 H), 4.06 (d, J = 5.1 Hz, 2 H) , 
5.98 (br s, 1 H) , 6.71 (d, J = 8.3 Hz, 1 H) , 6.87 (br s, 1 H) , 7.26 (s, 4 H) , 
10 7.43 (dd, J = 5.9 Hz, 1 H) , 7.64 (s, 1 H) . 



Example 1620: Preparation of 1- ( 4-ChlorobGnzyl) -4- [ { N- (4- 
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isopropylphenylsulfonyl)glycyl)aminomethyl]piperidine (Confound No. 869). 

A solution of 1- (4-chlorobenzyl)-4-{ (glycylamino) methyl ) piperidine 
(14.8 mg, 0.05 mmol) in CHCli (2 mL) was treated with 
(piperidinomethyl) polystyrene resin (28 mg, 2.8 mmol/g) , 4- 
5 isopropylbenzenesulfonyl chloride (1.5 equiv.) and stirred at 25 °C for 16 h. 
(Aminomethyl) polystyrene was added to scavenge the residual sulfonyl chloride 
and the reaction mixture was stirred at 25 °C for 16 h. Filtration and 
concentration afforded 1- ( 4-chlorobenzyl ) -4- [ { (4- 

isopropylphenylsul f onyl ) glycyl } aminomethyl ] piperidine ( compound No . 869 ) 
10 (22.1 mg, 92%): The purity was determined by RPLC/MS (86S) ; ESI/MS m/e 478 (M*+H, 
C 24 H32C1N 3 0 3 S) . 

Examples 1621-1627. 

The compounds of this invention were synthesized pursuant to methods of 
15 Example 1620 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 30. 



Table 30 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1621 


865 


C22 H28 CI N3 03 S 


450 


16.2 ! 


72 


Example 1622 


866 


C22 H25 CI F3 N3 03 S 


504 


8.8 


35 


Example 1623 


867 


C23 H24 CI F6 N3 03 S 


572 


8.0 


28 


Example 1624 


868 


C23 H30 CI N3 03 S 


464 


9.6 


41 


Example 1625 


870 


C22 H28 CI N3 03 S 


450 


8.8 


39 


Example 1626 


871 


C25 H34 CI N3 03 S 


492 


11.1 


45 


Example 1627 


872 


C21 H26 CI N3 03 S 


436 


9.6 


44 



20 

Example 1628: Preparation of 1- (4-Chlorobenzyl) -4- [ { 2- <3- (4- 
trif luoromethylphenyl) ureido) acetylamino ) methyl] piperidine (Compound No . 
852) . 

A solution of 1- (4-chlorobenzyl ) -4- { (glycylamino) methyl ) piperidine 
25 (14.8 mg, 0.05 mmol) in CHC1; (2 mL) was treated with 
(piperidinomethyl) polystyrene resin (28 mg, 2.8 mmol/g), 3- 
(trifluoromethyl) phenyl isocyanate (1.3 equiv.) and stirred at 25 °C for 16 h. 
(Aminomethyl) polystyrene was added to scavenge the residual isocyanate and the 
reaction mixture was stirred at 25 °C for 16 h. Filtration and concentration 
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afforded 1- (4-chlorobenzyl) -4- [ { 2- (3- ( 4- 

trif luoromethylphenyl) ureido) acetylaminojmethyl] piperidine (19 mg, 78$) 
(compound No. 852) : The purity was determined by RPLC/MS (92%) ; ESI/MS m/e 483 
(M*+H, C :3 H26C1F3N 4 0 : ) . 

Examples 1629-1641. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1628 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 31. 

Table 31 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield {%) 


Example 1629 


851 


C23 H26 CI F3 N4 02 


483 


13.2 


55 


Example 1630 


853 


C2'2 H27 CI N4 02 


416 


8.5* 


32 ! 


Example 1631 


854 


C23 H29 CI N4 02 


429 


11.4* 


42 


Example 1632 


855 


C23 H29 CI N4 02 


429 


10.1* 


37 


Example 1633 


856 


C24 H29 CI N4 03 


457 


10.3* 


36 


Example 1634 


857 


C23 H29 CI N4 03 


445 


10.9* 


39 


Example 1635 


858 


C23 H29 CI N4 03 


445 


8.6* 


31 


Example 1636 


859 


C22 H26 C12 N4 02 


449 


11.0* 


39 


Example 1637 


860 


C23 H26 CI N5 02 


440 


9.2* 


33 


Example 1638 


861 


C22 H27 CI N4 0 S 


431 


13.3 


62 


Example 1639 


862 


C23 H29 CI N4 0 S 


445 


15.3 


69 


Example 1640 


863 


C23 H29 CI N4 02 S 


461 


14.7 


64 


Example 1641 


864 


C23 H29 CI N4 02 S 


461 


13.1 


57 



*Yield of TFA salt. 



15 Example 1642: Preparation of 1- (4-Chlorobenzyl) -4- [ < tf- (3- 

ethoxybenzoyl) -d -phenyl al any 1 ) ami nomethyl] piperidine (Compound No. 2091). 

A solution of 1- ( 4-chlorobenzyl ) -4- (aminomethyl ) piperidine (100 mg) in 
CHCli (3 mL) was treated with Et 3 N (0.090 mL) , JV- ( tert-butoxycarbonyl ) -P- 
phenylalanine (122 mg) , EDCI (89 mg) and HOBt (62 mg) . The reaction mixture 
20 was stirred at room temperature for 17 h. The reaction mixture was washed with 
1 N aqueous NaOH solution (2 mL x 2) and brine (2 mL) . The organic layer was 
dried and concentrated to afford 1- ( 4-chlorobenzyl ) -4- [{ JV- ( tert- 
butoxycarbonyl ) -D-phenylalanyl } aminomethyl ) piperidine . 

The resulting 1- (4-chlorobenzyl) -4- [ { N- ( tert-butoxycarbonyl ) -t- 
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phenylalanyl)aminomethyl]piperidine was dissolved .in methanol (5 mL) and 4 N 
HC1 in dioxane (1.5 mL) was added. The solution was stirred at room temperature 
for 19 h and concentrated. 

A solution of the resulting material and 3-ethoxybenzoic acid (80 rag, 
0.48 mmol) in CHC1, (lmL)was treated with Et 3 N (0.090 mL), EDCI (90 mg) and HOBt 
(68 mg) . The reaction mixture was stirred at room temperature for 11 h. The 
reaction mixture was washed with 1 N aqueous NaOH solution (1.5 mL x 2) and brine 

(1.5 mL) . The organic layer was dried and concentrated. Column chromatography 

<Si0 3 , CH 2 Cl 2 /MeOH = 95 : 5) afforded 1- ( 4-chlorobenzyl ) -4- [ ( N- ( 3- 
ethoxybenzoyl)-u-phenylalanyl}aminomethyl] piper idine (Compound No. 2091) 

(183.5 mg, 82S) : The purity was determined by RPLC/MS (99o); ESI/MS m/e 534.0 

(M*+H, C 31 H36C1N 3 0 3 ) . 



Examples 1643-1657. 

15 Th e compounds of this invention were synthesized pursuant to methods of 

Example 1642 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 32. 



Table 32 



20 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 1643 


2092 


C33 H37 Cl N4 03 


572.8 


152.9 


64 


Example 164 4 


2093 


C27 H36 Cl N3 03 S 


518.0 


177.4 


82 


Example 164 5 


2094 


C29 H34 Cl N3 03 S 


539.9 


164 .4 


73 


Example 164 6 


2095 


C28 H38 Cl N3 03 


500.0 


139.1 


66 


Example 1647 


2096 


C31 H42 Cl N3 03 


540.0 


161.7 


71 


Example 164 8 


2097 


C27 H36 Cl N3 03 


485.8 


157.8 


78 


Example 1649 


2098 


C31 H35 C12 N3 03 


567.9 


172.2 


72 


Example 1650 


2099 


C30 H34 Cl N3 03 


519.8 


144.7 


66 


Example 1651 


2100 


C32 H38 Cl N3 04 


564.0 


181.5 


77 


Example 1652 


2101 


C38 H42 Cl N3 04 


639.9 


192. 3 


72 


Example 1653 


2103 


C33 H40 Cl N3 04 


577.8 


159.9 


66 


Example 1654 


2104 


C28 H36 Cl N3 05 


530.1 


99.7 


45 


Example 1655 


2115 


C27 H36 Cl N3 03 


486.2 


122.9 


60 


Example 1656 


2116 


C28 H38 Cl N3 03 


500.1 


118 . 3 


57 


Example 1657 


2117 


C28 H34 Cl N5 03 


524 .1 


98.3 


45 



Reference Example 29: Preparation of 1- ( tert-Butoxycarbonyl) -4- [ IN- 
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( 3- ( trif luorome thyl ) benzoyl ) glycyl ) aminomethyl ] piperidine . 

iV-{ 3- (Trifluoromethyl) benzoyl) glycine (4.22 g, 17.0 mmol), EDCI (4.25 
g, 22.1 mmol), 1-hydroxybenzotriazole hydrate (2.99 g, 22.1 mmol) and Et 3 N (1.72 
g) were added to a solution of 1- ( tert-butoxycarbonyl ) -4- 
5 (aminomethyl) piperidine (4.03 g) in dry CH 2 Cl : (200 mL) . The reaction mixture 
was stirred at 25 °C for 20 h. H : 0 (100 mL) was added to the reaction mixture 
and the mixture was extracted with CH 2 C1 : (2 x 50 mL) . The combined extracts 
were washed with H 2 0 (2 x 50 mL) , brine (50 mL) and dried (MgS0«) . The solvent 
was removed under reduced pressure to afford an yellow oil which was purified 
10 by column chromatography (Si0 2 , 70S EtOAc-hexane) to give 1- (tert- 
butoxycarbonyl ) -4- [ { N- ( 3- 

(trif luoromethyl) benzoyl) glycyl) aminomethyl] piperidine as a white solid (6.39 
g, 85%): : H-NMR (CDC1 3 , 300 MHz) 5 1.4 (s, 9 H) , 1.0-1.8 <m, 5 H) , 2.6-2.8 (m, 
2 H), 3.15-3.3 (m, 2 H), 4.0-4.3 (m, 4 H) , 6.6-6.7 (m, 1H) , 7.64 ( S/ 1 H) , 7.60 
15 (dd, 1 H, J= 7.2, 7,2 Hz), 7.79 (d, 1 H, J = 7,2 Hz), 8.0 (d, 1 H, J = 7.2 Hz), 
8.11 (s, 1 H) ; The purity was determined by RPLC/MS (97$); ESI /MS m/ e 444.3 (M + +H, 
C21H28F3N3O4) . 

Reference Example 30: Preparation of 4-[{N-(3- 

20 (Trifluoromethyl ) benzoyl ) glycyl ) aminomethyl ] piperidine . 

A solution of 1- ( tert-butoxycarbonyl ) -4- [{ JV- (3- 

(trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (2.29 g, 5.16 mmol) in 
CH3OH (40 mL) was treated with 1 N HCl-Et 2 0 (55 mL) . The reaction mixture was 
stirred at 25 °C for 15 h and the solvent was removed under reduced pressure. 

25 2 N aqueous NaOH solution (100 mL) was added to the reaction mixture and the 
mixture was extracted with EtOAc (3 x 100 mL) . The combined extracts were washed 
with brine and dried (K 2 C0 3 ) . The solvent was removed under reduced pressure 
to afford a white solid which was purified by column chromatography (Si0 2 , 
CH 3 OH/CH 2 Cl 2 /Et 3 N = 7/6/1)) to give 4-[{JV-(3- 

30 (trifluoromethyl) benzoyl) glycyl} aminomethyl] piperidine as a white solid (1.27 
g, 72%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 344.1 (M'+H, 
CuHzoF.N.Ch) . 

Example 1658: Preparation of 1- { 3- (Trif luoromethoxy) benzyl } -4- [ <N- 
35 (3- (trifluoromethyl) benzoyl) glycyl) aminomethyl] piperidine (CompoundNo. 927) . 

A solution of 4-[{N-(3- 

( trifluoromethyl) benzoyl) glycyl) aminomethyl] piperidine (19.9 mg, 0.058 mmol) 
inCHXN (l.OmL) and (piperidinomethyl ) polystyrene (55 mg, 2.7mmol base/gresin) 
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were added to a solution of 3- ( trif luoromethoxy) benzyl bromide (12.3 mg, 0.048 
mmol) in CHjCN (1.0 mL) . The reaction mixture was stirred at 60 °C for 2.5 h. 
Phenyl isocyanate (6.9 mg, 0.048 mmol) was added to the cooled reaction mixture 
and the mixture was stirred at 25 °C for 1 h. The reaction mixture was loaded 
onto Varian™ SCX column and washed with CH>OH (20 mL) . Product was eluted off 
using 2 N NH 3 in CH 3 OH (6 mL) and concentrated to afford l-{3- 
(trif luoromethoxy) benzyl) -4- [ [N- (3- 

( tri f luoromethyl ) benzoyl ) glycyl ) aminomethyl] piperidine ( compound No . 927 ) 
(22.8 mg, 91%) as a pale yellow oil : The purity was determined by RPLC/MS (99%); 
ESI /MS m/e 518.1 <M 4 +H, C^H^F^O,) . 



Exaitples 1659-1710. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1658 using the corresponding reactant respectively. The ESI/MS data 
15 and yields are summarized in Table 33. 

Table 33 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1659 


875 


C23 H26 F3 N3 02 


434 


6.3 


40 


Example 1660 


876 


C23 H25 Br F3 N3 02 


512 


4.3 


23 


Example 1661 


877 


C24 H25 F3 N4 02 


459 


11.3 


68 


Example 1662 


878 


C23 H25 F3 N4 04 


479 


8.3 


48 


Example 1663 


884 


C25 H29 F3 N4 03 


491 


10.8 


61 


Example 1664 


885 


C24 H28 F3 N3 04 S 


512 


9.0 


49 


Example 1665 


886 


C23 H25 F4 N3 02 


452 


12.7 


78 


Example 1666 


887 


C24 H25 F6 N3 02 


502 


13.9 


77 


Example 1667 


888 


C23 H26 F3 N3 03 


450 


11.5 


71 


Example 1668 


889 


C29 H30 F3 N3 02 


510 


12.4 


68 


Example 1669 


890 


C27 H28 F3 N3 02 


484 


12.0 


69 


Example 1670 


891 


C23 H24 C12 F3 N3 02 


502 


11.4 


63 


Example 1671 


892 


C24 H28 F3 N3 03 


464 


11.7 


70 


Example 1672 


893 


C24 H26 F3 N5 05 


522 


13.9 


74 


Example 1673 


894 


C26 H32 F3 N3 03 


492 


11.3 


64 


Example 1674 


895 


C24 H28 F3 N3 02 


448 


4.8 


30 


Example 1675 


896 


C24 H25 F3 N4 02 


459 


17.5 


quant 


Example 1676 


897 


C24 H26 F3 N3 04 


478 


9.2 


57 


Example 1677 


898 


C24 H26 F3 N3 04 


478 


8.9 


55 
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Example 1678 


899 


C24 H28 F3 N3 03 


4 64 


i o o 
13.7 


p o 


Example 1679 


900 


C25 H28 F3 N3 04 


/inn 

4 92 


lo . 6 


quant 


Example 1680 


901 


C29 H30 F3 N3 02 


>>1U 


i o n 
1 J . / 


-7 C 

/ D 


Example 1681 


902 


C23 H24 F3 N5 06 


C O A 


1 O C 

12 . 6 


an 


Example 1682 


903 


C25 H30 F3 N3 04 


A Cl A 

494 


14 . 0 


/ y 


Example 1683 


906 


C25 H30 F3 N3 02 


462 


11 . 2 


d o 
67 


Example 1684 


907 


C31 H34 F3 N3 02 


538 


19.6 


o c 

75 


Example 1685 


908 


C30 H31 F3 N4 03 


553 


30 . 4 


76 


Example 1686 


909 


C30 H31 F3 N4 03 


553 


12 . 6 


63 


Example 1687 


910 


C23 H24 C12 F3 N3 02 


502 


11.0 


61 


Example 1688 


911 


C23 H25 CI F3 N3 02 


468 


20.2 


89 


Example 1689 


912 


C23 H24 Br2 F3 N3 02 


590 


20 . 2 


95 


Example 1690 


913 


C24 H28 F3 N3 03 


464 


12. 6 


76 


Example 1691 


914 ; 


C30 H32 F3 N3 03 


540 


13. 9 


72 


Example 1692 


915 


C24 H28 F3 N3 03 


464 


8 . 3 


25 


Example 1693 


916 


C22 H25 F3 N4 02 


435 


2.5 


8 


Example 1694 


917 


C22 H25 F3 N4 02 


435 


2.7 


9 


Example 1695 


918 


C26 H30 F3 N3 04 


506 


3.9 


22 


Example 1696 


919 


C24 H28 F3 N3 02 


448 


15. 9 


99 


Example 1697 


920 


C24 H25 F6 N3 03 


518 


20. 3 


81 


Example 1698 


921 


C27 H28 F3 N3 02 


484 


15. 5 


89 


Example 1699 


922 


C20 H26 F3 N3 02 


398 


7 . 3 


51 


Example 1700 


923 


C29 H29 CI F3 N3 02 


544 


12 . 5 


48 


Example 1701 


928 


C24 H25 F6 N3 03 


518 


21. 4 


86 


Example 1702 


929 


C24 H28 F3 N3 02 S 


480 


23. 7 


quant 


Example 1703 


930 


C24 H28 F3 N3 02 


448 


21. 3 


99 


Example 1704 


931 


C24 H25 F3 N4 02 


459 


21 . 4 


97 


Example 1705 


932 


C23 H24 Cl F3 N4 04 


513 


15 . 6 


63 


Example 1706 


933 


C24 H28 F3 N3 02 


448 


16 . 6 


77 


hx ample ±f\)( 


y oh 


O? H25 F3 N4 02 


435 


18 . 0 


43 


Example 1708 


935 


C23 H25 F3 N4 04 


479 


15.1 


65 


Example 1709 


936 


C23 H25 F3 N4 04 


479 


15. 4 


67 


Example 1710 


1615 


C24 H25 F6 N3 02 S 


534 .2 


26. 3 


99 



Example 1711: Preparation of l-{ 4- (Dimethyl ami no) benzyl } -4- [ (N- (3- 
(trifluoromethyl) benzoyl ) glycyl )aminome thy 1] piper i dine (Compound No. 937) . 

A solution of 4-[{JV-{3- 

5 (trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (20.0 mg, 0.058 mmol) 
in CH 3 0H (1.0 mL) and NaBH^CN (16.5 mg) were added to a solution of 4- 
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{dimethylamino)benzaldehyde (30.4 rag, 0.204 ramol) in 5 Z CH : ,COOH/CH : X>H (l.OmL). 
The reaction mixture was stirred at 60 °C for 19 h. The solvent was evaporated 
to afford a solid. CH : ,CN (2.0 mL) and phenyl isocyanate (6.9 mg, 0.048 mmol) 
were added to the solid and the mixture was stirred at 25 °C for 1 h. The reaction 
mixture was loaded onto Varian™ SCX column and washed with CH 3 OH (20 mL) . Product 
was eluted using 2 N NH ; -CH : ,OH (6 mL) and the eluant was concentrated to afford 
1- (4 - (dimethylamino) benzyl} -4- [ { JV- (3- 

(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (compound No. 937) as 
a pale yellow oil (13.5 mg, 49i) : The purity was determined by RPLC/MS (87%) ; 
ESI/MS m/e 477.3 (M + +H, CssHiaF^NA: ) . 

Exan?>les 1712-1729. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1711 using the corresponding reactant respectively. Preparative TLC 
(Si0 2 ), if needed, afforded the desired material. The ESI/MS data and yields 
are summarized in Table 34. 



Table 34 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1712 


879 


C24 H26 F3 N3 04 


478 


13.0 


62 


Example 1713 


880 


C24 H26 F3 N3 04 


478 


16. 3 


78 


Example 1714 


881 


C23 H25 Br F3 N3 02 


512 


11.4 


51 


Example 1715 


882 


C29 H30 F3 N3 03 


526 


13.4 


58 


Example 1716 


883 


C23 H25 CI F3 N3 02 


468 


7.9 


39 


Example 1717 


904 


C23 H26 F3 N3 03 


450 


3.3 


17 


Example 1718 


905 


C21 H23 F3 N4 04 S 


485 


27.7 


98 


Example 1719 


938 


C23 H24 CI F4 N3 02 


486 


8.6 


30 


Example 1720 


939 


C23 H24 CI F3 N4 04 


513 


11.0 


37 


Example 1721 


940 


C23 H26 F3 N3 03 


450 


5.5 


21 


Example 1722 


941 


C24 H24 Cl F6 N3 02 


536 


11.2 


36 


Example 1723 


987 


C30 H32 F3 N3 02 


524 


17.5 


76 


Example 1724 


1449 


C25 H30 F3 N3 02 


462 


21.6 


80 


Example 1725 


1450 


C26 H32 F3 N3 02 


476 


23.5 


85 


Example 1726 


1452 


C27 H35 F3 N4 02 


505 


5.1 


i 17 


Example 1727 


1453 


C26 H32 F3 N3 03 


492 


22.0 


77 


Example 1728 


1454 


C25 H30 F3 N3 03 


478 


21.4 


77 


Example 1729 


1456 


C25 H28 F3 N3 04 


492 


23.8 


83 
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Example 1730: Preparation of l-{ 3-Hydroxy-4-methoxybenzyl } -4- [ {N- (3- 
< trif luoromethyl) benzoyl ) glycyl > aminomethyl 3 piperidine (Compound No. 1452). 

To a solution of 4-[{N-(3- 

(trifluoromethyl)ben2oyl)glycyl)aminomethyl]piperidine (20.0 mg, 0.058 mmol) 
and3-hydroxy-4-methoxybenzaldehyde ( 33 mg) in 5 ft CHjCOOH/CHjOH (l.OmL) was added 
NaBH ? CN (16.5 mg) in 5 % CH : ,COOH/CH 3 OH (l.OmL). The reaction mixture was stirred 
at 60 °C for 15 h. The reaction mixture was loaded onto Varian™ SCX column and 
washed with CH 3 OH (15 mL) - Product was eluted using 2 N NH 3 -CH 3 OH (5 mL) and 
the eluant was concentrated to afford 1- { 3-hydroxy-4-methoxybenzyl } -4- [ { N- 
(3- ( trif luoromethyl ) benzoyl ) glycyl ) aminomethyl ] piperidine (Compound No . 1452 ) 
(25.8mg, 92%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 480 (M + +H, 
C 24 H 28 F 3 N 3 0 4 ) . 



15 Examples 1731-1733. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1730 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 35. 



20 



Table 35 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1731 


1455 


C24 H28 F3 N3 04 


480 


24.0 


86 


Example 1732 


1647 


C27 H34 F3 N3 02 


490.2 


23.6 


96 


Example 1733 


1649 


C26 H32 F3 N3 02 


476.2 


23.1 


97 



25 



30 



Exan^le 1734: Preparation of 1- (4-Benzylbenzyl) -4- [ {N- (3- 
( trif luoromethyl) benzoyl) glycyl ) aminomethyl] piperidine (Compound No. 926). 

A solution of methanes ulfonyl chloride (4.2 mg, 0.037 mmol) in CHCl; (1.0 
mL) and (piperidinomethyl ) polystyrene (54 mg, 2 . 7 mmol base/g resin) were added 
to a solution of 4- (benzyl) benzyl alcohol (8.7 mg, 0.044 mmol) in CHC1 ; . (1.0 
mL). The reaction mixture was stirred at 25 °C for 15 h. A solution of 4- 
t {JV _ ( 3 _ (trif luoromethyl) benzoyl) glycyl) aminomethyl] piperidine (15.1mg, 0.044 
mmol) in CH 5 CN (1.0 mL) and KI (2 mg) were added to the reaction mixture and 
the mixture was stirred at 65 °C for 5 h. Phenyl isocyanate (5.2 mg) was added 
to the cooled reaction mixture and the mixture was stirred at 25 °C for 1 h. 
The reaction mixture was loaded onto Varian 111 SCX column and washed with CH-OH 
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(20 mL) . Product was eluted off using 2 N NH S in CH : X>H (6 mL) and concentrated 
to afford 1- (4-benzylbenzyl)-4-[ {W- (3- 

{trifluororaethyl)ben2oyl)glycyl)aminomethyl)piperidine (compound No. 926) as 
a pale yellow oil (5.6 mg, 29 z) : The purity was determined by RPLC/MS (94S) ; 
5 ESI/MS m/e 524 . 1 (M*+H, Cj 0 H^F:,N 3 O r ) . 

Reference Example 31: Preparation of 4-[{(N- 

(Benzyloxycarbonyl) glycyl) amino) methyl] -1- ( ter t-butoxycarbonyl) pipe ri dine . 

A solution of 4- (aminomethyl ) -1- ( tert-butoxycarbonyl ) piperidine (3.54 
10 g, 16.5 mmol) in CH ? C1 : (80 mL) was treated with Et 3 N (2.8 mL, 20 mmol), N- 
(benzyloxycarbonyl) glycine (3.77 g, 18 mmol), EDCI (3.45 g, 18 mmol) and HOBt 
(2.43 g, 18 mmol) . After the reaction mixture was stirred at room temperature 
for 15 h, 2 N aqueous NaOH solution (100 mL) was added. The organic layer was 
separated, and the aqueous layer was extracted with dichloromethane (100 mL x 
15 3) . The combined organic layers were dried over anhydrous sodium sulfate, 
filtered, and concentrated. Column chromatography (Si0 2 , ethyl acetate) af- 
forded the desired 4- [( (JV- (Benzyloxycarbonyl) glycyl) amino}methyl] -1- ( tert- 
butoxycarbonyl ) piperidine (6.27 g, 94%) as an amorphous solid. 

20 Reference Example 32: Preparation of 4-{ ( Glycyl ami no } methyl >-l- 

( tex-t-butoxycarbonyl ) piperidine . 

A solution of 4-[{ [N- (benzyloxycarbonyl) glycyl) amino) methyl] -1- 
( tert-butoxycarbonyl) piperidine (6.26 g, 15.4 mmol) in methanol (100 mL) was 
hydrogenated at 1 atm in the presence of 5% palladium on charcoal (620 mg) at 
25 room temperature for 7 h. The catalyst was removed by filtration through Celite 
and the combined filtrate was concentrated to afford 4- 
{ (glycylamino)methyl)-l-(tert-butoxycarbonyl)piperidine (3.84 g, 92%) as a 

solid. 

30 Reference Example 33: Preparation of 4- [ { (N- (2-Amino-5- 

chlorobenzoyl) glycyl) amino )methyl] -1- ( tert-butoxycarbonyl) piperidine . 

A solution of 4- { (glycylamino ) methyl }- 1- ( tert- 

butoxycarbonyl ) piperidine (1.33 g, 4.90 mmol) in CH 2 Cl 2 (25 mL) was treated with 
Et.N (0.75 mL, 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI 
35 (940 mg, 4.9 mmol) and HOBt (660 mg, 4.9 mmol). After the reaction mixture was 
stirred at room temperature for 3 h, 2 N aqueous NaOH solution (20 mL) was added. 
The organic layer was separated, and the aqueous layer was extracted with 
dichloromethane (20 mL x 3). The combined organic layers were dried over 
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anhydrous sodium sulfate, filtered, and concentrated. Column chromatography 
(SiO : ., ethyl acetate) afforded the desired 4- [ { {N- (2-amino-S- 
chlorobenzoyl ) glycyl ) aminojmethyl] -1- ( tert-butoxycarbonyl) piperidine ( 1 . 63 g, 
78&) as a solid. 

5 

Reference Example 34: Preparation of 4- [ { (N- (2-Amino-5- 
chlorobenzoyl ) glycyl ) amino >methyl ] piperidine . 

To a solution of 4- [ { (N- (2-amino-5- 

chlorobenzoyl) glycyl) amino} methyl ) -1- ( tert-butoxycarbonyl ) piperidine {1 . 63 g, 

10 3.84 mmol) in methanol (20 mL) was added 4 N HC1 in dioxane (9.5mL). The solution 
was stirred at room temperature for 6 h. The reaction mixture was concentrated 
and 2 N aqueous NaOH solution (20 mL) was added. The mixture was extracted with 
dichloromethane (20 mL x 3), and the combined extracts were dried over sodium 
sulfate, filtered and concentrated to give 4- [ { {N- (2-amino-5- 

15 chlorobenzoyl) glycyl) amino} methyl] piperidine (1.19 g, 95%): l H NMR (CDC1 3 , 270 
MHz) £1.10-1.76 (m, 4 H) , 2.55 (td, J = 2.4 and 12.2 Hz, 2 H) , 3.00-3.10 (m, 
2 H), 3.17 (t, J = 6.2 Hz, 2 H) , 3.48 (s, 2 H) , 4.03 (d, J « 4.9 Hz, 2 H) , 5.50 
(br. s, 2 H), 6.11-6.23 (m, 1 H) , 6.60 (d, J = 8.8 Hz, 1 H) , 6.85-7.02 (m, 1 
H), 7.15 (dd, J = 2.7 and 8.8 Hz, 1 H) , 7.38 (d, J = 2.4 Hz, 1 H) ; ESI/MS m/e 

20 325.2 (Ci5H 2 iClN 4 0 2 ) . 

4 - [ { (JV- (2-Amino-5-bromobenzoyl) glycyl) aminojmethyl] piperidine was 
also synthesized pursuant to methods of Reference Examples 32 and 33 using the 
corresponding reactant: 951 mg, 64S (2 steps ). ESI/MS m/e 369.2 (C ll .H 21 BN ( ,0 : .) . 

25 

Exaitple 1735 : Preparation of 4 - [ { (N- (2- < ter t-Butoxycarbonyl amino) - 
4,5-difluorobenzoyl) glycyl) amino) methyl] -1- ( 4 -chlorobenzyl) piperidine . 

A solution of 1- ( 4-chlorobenzyl ) -4- { (glycylamino) methyl } piperidine 
dihydrochloride (738 mg, 2 mmol) in CH 2 C1 : (20 mL) was treated with Et : >N (1.1 

30 mL, 8 mmol), 2- ( tert-butoxycarbonylamino) -4 , 5-dif luorobenzoic acid (607 mg, 2.2 
mmol), EDCI (422 mg, 2.2 mmol) and HOBt (337 mg, 2.2 mmol). After the reaction 
mixture was stirred at room temperature for 14 h, 0,6 N aqueous NaOH solution 
(50 mL) was added, and the mixture was extracted with dichloromethane (3 times) . 
The combined organic layers were dried over anhydrous sodium sulfate, filtered, 

35 and concentrated. Column chromatography (SiCK, ethyl acetate then ethyl ace- 
tate/methanol = 92/8) afforded the desired 4- [{ (N- (2- ( tert- 
butoxycarbonylamino) -4, 5-dif luorobenzoyl) glycyl) amino } methyl ] -1- (4- 
chlorobenzyl) piperidine (1.01 g, 92%): ESI/MS m/e 551 . 3 (M + +H, C :: H^C1F:N 4 0 4 ) . 

314 

EMSDOCtD. <WO _0925688AlJ-> 



WO 99/25686 



PCTAJS98/23254 



4- [ ( (W- (2- ( tert-butoxycarbonylamino) -5- 
trifluoromethylbenzoyl)glycyl)amino)methyl]-l-(4-chloroben Z yl)piperidine 

was also prepared pursuant to the above method using the corresponding reactant: 
3.03 g, 82£; ESI /MS m/e 583.2 (M*+H, C :a H 5J ClF,N<0«) . 

Reference Example 35: Preparation of 4- [ { (N- <2-Amino-5- 
trif luoromethylbenzoyl ) glycyl ) amino } methyl ] piperidine . 

A suspension of 1- ( 4-chlorobenzyl) -4- [ { (N- (2-amino-5- 

trifluoromethylbenzoyl)glycyl)amino)methyl]piperidine (447 mg, 0.93romol) and 
Pd(OH); (60 mg, 0.23 mmol) in 5% HCO,H/methanol (10 mL) was stirred at 50 °C for 
14 h. The Pd catalyst was filtered off through Celite, and the filtrate was 
concentrated. To the residue was added IN aqueous NaOH solution (15 mL) and 
the mixture was extracted with ethyl acetate (30 mL x 3) . The combined extracts 
were dried over anhydrous sodium sulfate, filtered, and concentrated. Column 
chromatography (Si0 2 , AcOEt/MeOH/Et 3 N = 70/25/5) gave 4- [ { (N- ( 2 -amino- 5- 
trif luoromethylbenzoyl) glycyl) amino)methyl]piperidine (284 mg, 86%): ESI /MS 
m/e 359.0 (M*+H, C 16 H 2 iF 3 N,0 2 ) . 

4- [ ( (N- (2-Amino-4, 5-di f luorobenzoyl) glycyl) amino) methyl] piperidine, 
4- [ (N- (2- ( tert-Butoxycarbonylamino) -5- 

trif luoromethoxybenzoyl ) glycyl ) aminomethyl] piperidine, 4- ( I (N- (2- ( tert- 

butoxycarbonylamino) -4 , 5-di f luorobenzoyl ) glycyl ) amino ) methyl ] piperidine , 
and 4- [ ( (jv- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl) amino) methyl] piperidine were also prepared 
pursuant to the above method using the corresponding reactant, respectively. 
4-[( (N-(2-amino-4,5-difluorobenzoyl)glycyliamino)methyl]piperidine: 

564 mg, 89*; ESI /MS m/e 327.2 (M'+H, C 1S H 2 , : ,F 2 N«0 2 ) . 

4- [ (N- (2- ( tert-Butoxycarbonylamino) -5- 
trifluoromethoxybenzoyl)glycyl)aminomethyl]piperidine: quant; *H NMR (CDCl 5 , 
400 MHz) 51.10-1.25 (m, 2 H) , 1.45-1.73 (m, 3 H) , 1.51 (s, 9 H) , 2.53-2.64 (m, 
2 H), 3.04-3.13 (m, 2 H) , 3.22 (t, J = 6.3 Hz, 2 H) , 4.09 (d, J = 4.6 Hz, 2 H) , 
5.91 (br. s, 1 H), 7.08 (br. s., 1 H) , 7.32 (d, J = 9.0 Hz, 1 H) , 7.38 (s, 1 
H), 8.43 (d, J = 9.0 Hz, 1 H) . 

4- [ ( (JV- (2- ( tert-butoxycarbonylamino) -4 , 5- 
difluorobenzoyl)glycyl)amino)methyl]piperidine: 310mg, 40%; ESI/MS m/e 427 . 3 

(M*+H, C 2 , : .H 23 F 2 N 4 OJ . 

4-[[ (jv- (2- ( tert-butoxycarbonylamino) -5- 
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trifluoromethylben2oyl)glycyl)amino)methyl]piperidine: 1.35 g, Sir; ESI/MS 
ra/e 459.3 (M*+H, C rt H : iFjN«04) . 

Example 1736: Preparation of 4- [ <N- <2-Amino-5- 

5 chlorobenzoyl) glycyl } aminomethyl] -1- ( 4-ethoxybenzyl ) piperidine (Confound No . 
1429) and 1- (4-Ethoxybenzyl) -4-[<N- (2- < 4-ethoxybenzyl) amino- 5- 

chlorobenzoyl) glycyl) aminomethyl] piperidine (Compound No. 1433). 

Sodium cyanoborohydride (140 mmol) in methanol (0.4 mL) was added to a 
mixture of 4- [ { N- < 2-amino-5-chlorobenzoyl ) glycyl ) aminomethyl ] piperidine (0.10 
10 mmol), 4-ethoxybenzaldehyde (0.10 mmol), acetic acid (0.050 mL), and methanol 
(1.6 mL). The reaction mixture was stirred at 60 °C for 14 h. The reaction 
mixture was loaded onto Varian™ SCX column and washed with CH 3 OH (20 mL) . Product 
was eluted using 2 N NH^ in CHjOH (6 mL) and concentrated. Preparative TLC (Si02, 
AcOEt/CH30H 5 : D afforded 4- [ { N- ( 2-amino-5- 

15 chlorobenzoyl) glycyl } aminomethyl) -1- ( 4-ethoxybenzyl) piperidine (Compound No. 
142 9) and 1- ( 4-ethoxybenzyl ) -4- [ {iV- (2- ( 4-ethoxybenzyl ) amino-5- 

chlorobenzoyl) glycyl) aminomethyl] piperidine (Compound No. 1433). 

Compound No. 1429: 4.5 mg, 20%: The purity was determined by RPLC/MS 
(95%); ESI/MS m/e 459.2 (M*+H, C :4 H ;1 C1N,0 5 ) . 
20 Compound No. 1433: 8.4 mg, 28%: The purity was determined by RPLC/MS 

(98%); ESI/MS m/e 593.2 (M*+H, C i3 H 41 ClN 4 0 4 ) . 

Examples 1737-1779. 

The compounds of this invention were synthesized pursuant to methods of 
25 Example 1736 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 36. 



Table 36 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 




Yield (%) 


Example 1737 


1430 


C24 H29 CI N4 04 


473.0 


3.1 


13 


Example 1738 


1431 


C24 H31 Br N4 03 


505.2 


5.8 


23 


Example 1739 


1432 


C24 H29 Br N4 04 


517.0 


4.1 


16 


Example 1740 


1434 


C33 H41 Br N4 06 


637.2 


9.7 


30 


Example 1741 


1435 


C24 H31 Cl N4 02 


443.2 


9.7 


44 


Example 1742 


1436 


C25 H33 Cl N4 02 


457,2 


12.5 


55 


Example 1743 


1437 


C25 H33 Cl N4 03 


473.2 


9.4 


40 
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C,XaITipXc X/44 


14 38 < 


Z24 H31 Br N4 02 


489.2 


5.9 


24 


kxampxe 1 / hj 


14 39 


325 H33 Br N4 02 


503.2 


15.2 


61 


fcxanipxe 1 / 40 


14 40 


C25 H33 Br N4 03 


519.2 


11.0 | 


43 


Fvamn! A 1 7 4 7 

Lxampxe x i h i 


14 41 


C23 H29 Br N4 02 S 


507.2 


9.3 


37 ! 


Lxampxe 1/40 


1442 


C33 H41 CI N4 02 


561.4 


6.8 


24 


Lxampie 1/43 


14 4 3 

X *1 *t -» 


C35 H45 CI N4 02 


589.4 


9.8 


33 


Example 1 / ju 


14 4 4 

A 4 4 4 


C35 H45 CI N4 04 


621.4 


9.4 


30 I 


Lxampie i/o± 


1 4 4 5 i 

X 4 1 -J 


C33 H41 Br N4 02 


605.2 


6.5 


21 


Example 1752 


14 4 6 

1*140 


C35 H45 Br N4 02 


635.2 


10.7 


34 


Example 1 /bo 


±44/ 


P35 H45 Br N4 04 


665.4 


12.4 


37 


Example 1754 


1 A A ft 
14 4 O 


r31 H37 Br N4 02 S2 


643.2 


7.6 


24 


Example 175b 


14b / 


P94 H32 Cl N5 02 


458.2 


4.5 


20 


_ ^ lor/- 

Example 1756 


1 d C, Q 

14 JO 


rOQ h?9 Cl N4 04 


461.2 


6.0 


26 


Example 1757 


7 /I CQ 


r*9d W39 Rr MS O? 


504 . 0 


6.8 


27 


Example 1758 


1 A C C\ 
14DU 


r"5*^ U9Q Rr M4 04 


505 . 0 


8 . 0 


32 


Example 1759 


1 A C T 

1461 


OjI IiJ ' *N4 WD 


597 . 2 


5.9 


20 


Example 1760 


14 b*Z 


poi U"57 Rr M4 Ofi 
LjI Hj / DL 1N4 \J\J 


643 . 2 


6. 0 


19 


Example 1761 


lbl4 




486.2 


5.5 


23 


Example 1762 


lblb 


r"5^ poo pi Nd H4 


463.0 


5.8 


25 


Example 1763 


lblb 




530. 2 


4.2 


16 


Example 1764 


1 C 1 "7 

lbi / 


po 0 H9Q Rr N4 04 


505. 0 


6.5 


26 


Example 17 65 


Iblo 


r^l H^7 rl N4 06 


597.2 


4.3 


14 


Example 1766 


1 C 7 Q 

lbiy 


r^l H^7 Rr N4 06 


641 . 2 


5.3 


17 ! 


Example 1767 


lb / u 


O 11^7 >—X INI vy*- 


461. 0 


2.7 


12 


Example 1768 


lb / 1 


r^l H^7 PI N4 02 
tji no 1 v.x iNi v^^. •— 


597.2 


4 . 9 


16 


Example 17 69 


1 cti 

X O J X 


r?7 H49 Br N4 02 


663.2 


5.5 


17 


Example 1 / /0 




r?6 H35 Br N4 02 


515.2 


6.0 


23 


Example 17 /i 


1 Oj j 


P3S H4S Br N4 02 


633.2 


5.0 


16 ! 


Example 1 / 11 


1 D04 


T95 H33 Br N4 02 


501.0 


6.2 


25 


Dar^mnl « 7 "7 "7 ~ 

Example 1 / / 0 


IDjj 


C37 H49 Cl N4 02 


617.4 


5.6 




Example 177^ 


1 fiS6 

X U J \J 


C26 H35 Cl N4 02 


471.2 


5.9 


25 


Example 1775 


1657 


C35 H45 Cl N4 02 


589.2 


4.6 


16 


Example 1776 


1658 


C25 H33 Cl N4 02 


457.2 


5.3 


23 


Example 1771 


1785 


C26 H33 F3 N4 02 


491.2 


4.7 


12.8 


Example 1776 


1786 


C25 H29 F3 N4 03 


491.2 


3.7 


10.1 


Example 177S 


1804 


C25 H32 F2 N4 02 


459.2 


3.3 


9.6 j 



Example 1780: Preparation of 4- [ (N- (2-Amino-5- 

trif luoromethoxybenzoyl ) glycyl ) aminomethyl] -1- ( 4-isopropylbenzyl) piperidine 
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(Compound No. 1903) . 

To a mixture of 4- [ { N- (2- ( tert-butoxycarbonylamino) -5- 
trif luoromethoxy ) benzoylglycyl } aminomethyl] piperidine (0.050 mmol ) , 4- 
isopropylbenzaldehyde ( 0 . 060 mmol) , NaBHjCN (0.15 mmol), and methanol (1.3 mL) 
was added acetic acid (0.050 mL) . The reaction mixture was stirred at 60 °C 
for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ SCX 
column, and washed with CH3OH (10 mL) . Product was eluted off using 2 N NHj in 
CH : ,OH (5 mL) and concentrated. To the resulting material- was added 4 N HCl in 
1,4-dioxane (2 mL) and the solution was stirred overnight at room temperature. 
Concentration and preparative TLC gave 4- [ { N- (2-amino-5- 

trifluoromethoxybenzoyl) glycyl) aminomethyl] -1- ( 4 -isopropylbenzyl ) piperidine 
{Compound No. 1903) (6.6 mg, 26%): The purity was determined by RPLC/MS (93%); 
ESI/MS m/e 507 (M + +H, C 26 H^F 3 N 4 0*) . 

Examples 1781-1783. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1780 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 37. 



Table 37 





Compound 
No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 

m 


Example 1781 


1904 


C26 H33 F3 N4 03 


507 


9.6 


37.9 


Example 1782 


1917 


C25 H31 F3 N4 05 


525.2 


1.2 


3.1 


Example 1783 


1918 


C24 H29 F3 N4 04 


495.2 


2.8 


7 - 5 



Example 1784: Preparation of 4- [ { N- (2-Amino-4 , 5- 

dif luorobenzoyl) glycyl > aminomethyl] -1- < 5 -bromo- 2 -ethoxybenzyl ) piperidine 
(Compound No. 2052) . 

To a mixture of 4- [( N- (2- ( tert-butoxycarbonylamino) -4 , 5- 
dif luorobenzoyl) glycyl } aminomethyl] piperidine (0. 050 mmol) , S-bromo-2- 
ethoxybenzaldehyde (0.15 mmol), methanol (1.2 mL) , and acetic acid (0.030 mL) 
was added NaBHvCN (0.25 mmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50 °C fpr 13 h. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH : .0H (5 mL x 3) . Product was eluted 
off using 2 N NH : in CH : .OH (5 mL) and concentrated. To the resulting material 
were added dichloromethane (1 mL) and trif luoroacetic acid (TFA) (0.50 mL) and 
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the solution was stirred at room temperature for 10 min . The reaction mixture 
was concentrated, and the residue was dissolved in methanol, loaded onto Varian™ 
SCX column, and washed with CH : ,0H (5 mL x 2) . Product was eluted off using 2 
N NH 3 in CH-,OH (5 mL) and concentrated. Preparative TLC (Si02, ethyl ace- 
tate/methanol = 10/1) gave 4- ( { W- (2-amino-4 , 5- 

dif luorobenzoyl ) glycyl ) aminomethyl ] - 1- ( 5-bromo-2-ethoxybenzyl ) piperidine 
(Compound No. 2052) (10.2 mg, 38$): The purity was determined by RPLC/MS (96$); 
ESI/MS m/e 539.2 (M*+H, C 24 H 2 «.BrF 2 N 4 0 3 ) . 

Examples 1785-1792. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1784 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 38. 



Table 38 





Compound 
No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 1785 


2053 


C30 H34 F2 N4 04 


553.4 


12.7 


■ 46 


Example 1786 


2054 


C27 H30 F2 N4 03 


497.2 


13.7 


55 


Example 1787 


2055 


C23 H28 F2 N4 04 


463.2 


10.1 


44 


Example 17 8 8 


2056 


C22 H24 Br F3 N4 02 


515.2 


7.7 


30 i 


Example 1789 


2057 


C23 H27 Br F2 N4 03 


527.0 


8.6 


33 


Example 1790 


2058 


C24 H30 F2 N4 04 


477.2 


6.4 


27 


Example 1791 


2059 


C28 H30 F2 N4 03 


509.4 


6.7 


26 


Example 1792 


2060 


C25 H32 F2 N4 05 


507.2 


7.2 


28 



Example 1793: Preparation of 4- [{N- (2-Amino-4 , 5- 

dif luorobenzoyl) glycyl ) aminomethyl] -1- (3 , 4 -die thoxybenzyl) piperidine 
(Compound No. 2065) . 

To a mixture of 4- [ { N- (2- ( tert-butoxycarbonylamino) -4 , 5- 
dif luorobenzoyl) glycyl) aminomethyl] piperidine (0.050 mmol) , 3, 4- 

diethoxybenzaldehyde (0.15 mmol), methanol (1.2 mL), and acetic acid (0.050 mL) 
was added NaBHjCN (0.25 mmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH : <0H (5 mL x 2) . Product was eluted 
off using 2 N NH 3 in CH-,0H (5 mL) and concentrated. To the resulting material 
were added dichloromethane (2mL) and phenyl isocyanate (O.lOmL) and the solution 
was stirred at room temperature for 1 h, loaded onto Varian 111 SCX column, and 
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washed with ChNOH (5 mL >: 2). Product was eluted off using 2 N NH, in CH : ,OH (5 
mL) and concentrated. The residue was dissolved in methanol (0.25 mL) and 4 
N HCl in dioxane (0.125 mL) was added. The solution was stirred at room 
temperature overnight and concentrated. The residue was dissolved in methanol, 
loaded onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) . Product was 
eluted off using 2 N NH 3 in CH3OH (5 mL) and concentrated to afford 4-[{JV- 
(2-amino-4 , 5-dif luorobenzoyl ) glycyl ) aminomethyl] -1- (3,4- 

diethoxybenzyDpiperidine (Compound No. 2065) (21.2 mg, 84%): The purity was 
determined by RPLC/MS (97%); ESI/MS m/e 505.2 (M + +H, C 26 H 3 4F : N«0< ) . 

Examples 1794-1808. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1793 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 39. 



Table 39 





Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 1794 


2061 


C23 H27 F3 N4 02 


449.2 


12.6 . 


56 


Example 1795 


2062 


C23 H27 F3 N4 03 


465.2 


19.7 


85 


Example 1796 


2063 


C25 H32 F2 N4 04 


491.2 


19.8 


81 


Example 1797 


2064 


C22 H24 Br F3 N4 02 


515.2 


17.5 


68 


Example 17 98 


2066 


C29 H32 F2 N4 03 


523.2 


18.0 


69 


Example 1799 


2067 


C26 H34 F2 N4 02 


473.2 


21.9 


93 


Example 1800 


2068 


C22 H24 CI F3 N4 02 


469.2 


11.2 


48 


Example 18 01 


2069 


C24 H30 F2 N4 03 


461.4 


20.2 


88 


Example 1802 


2070 


C23 H27 Br F2 N4 03 


527.2 


17.7 


67 


Example 1803 


| 2071 


C24 H30 F2 N4 04 


477.2 


10.9 


46 


Example 1804 


2072 


C25 H32 F2 N4 03 


475.2 


19.3 


81 


Example 1805 


2073 


C29 H32 F2 N4 03 


523.2 


22.8 


87 


Example 1806 


2074 


C29 H32 F2 N4 04 


539.2 


22.5 


84 


Example 1807 


2075 


C23 H27 F3 N4 03 


465.2 


14.9 


64 


Example 1808 


2076 


C22 H24 F4 N4 02 


453.2 


21.9 


97 



Example 1809: Preparation of 4 - [ {N- (2 -Amino- 4 , 5- 

dif luorobenzoyl ) glycyl ) aminomethyl ] -1- (2-hydroxy-3-methylbenzyl ) piperidine 
(Compound No. 2106) . 

To a mixture of 4- [ { N- (2- ( tert-butoxycarbonylamino) -4 , 5- 
dif luorobenzoyl) glycyl) aminomethyl] piperidine (0.050 mmol) , 2-hydroxy-3- 
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methylbenzaldehyde {0.25 mmol), methanol (1.0 mL) and acetic acid (0.040 mL) 
was added NaBH-XN (0.40 mmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 
onto Varian™SCX column, and washed with CH^OH (5 mL x 2) . Product was eluted 
5 off using 2 N NH 3 in CH 5 0H (5 mL) and concentrated. The resulting material was 
dissolved into ethyl acetate/methanol = 5:1 (lmL), loaded onto Varian™ Si column , 
eluted off using ethyl acetate/methanol = 5:1 (5 mL) , and concentrated. The 
residue was dissolved in methanol (2 mL) and 4 N HC1 in dioxane (0.50 mL) was 
added. The solution was stirred at room temperature overnight and concentrated. 

10 The residue was dissolved in methanol, loaded onto Varian™ SCX column, and washed 
with CH : ,OH (5 mL x 2) . Product was eluted off using 2 N NH-> in CH 3 OH (5 mL) and 
concentrated. Preparative TLC afforded 4- [ { JV- ( 2-amino-4 , 5- 

difluorobenzoyl)glycyl)aminomethyl)-l-(2-hydroxy-3-methylbenzyl)piperidine 
(Compound No. 2106): The purity was determined by RPLC/MS (97%); ESI/MS m/e 

15 447.0 (M + +H, C 23 H28F 2 N 4 03) . 

Examples 1810-1823. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1809 using the corresponding reactant respectively. The ESI/MS data 
20 and yields are summarized in Table 40. 



Table 40 





Compound 
No. 


Molecular Formula 


ESI/MS 
m/ e 


Yield 
(mg) 


Yield 

m 


Example 1810 


2077 


C22 H25 Cl F2 N4 03 


467.2 


3.7 


16 


Example 1811 


2078 


C24 H30 F2 N4 04 


477.2 


1.9 


8 


Example 1812 


2079 


C30 H34 F2 N4 04 


553.4 


4.8 


17 


Example 1813 


2080 


C22 H25 Cl F2 N4 03 


467.2 


13.5 


58 


Example 1814 


2081 


C22 H25 Cl F2 N4 03 


467.2 


13.8 


59 


Example 1815 


2082 


C23 H28 F2 N4 04 


463.2 


9.6 


42 


Example 1816 


2105 


C23 H28 F2 N4 04 


463.2 


ND 


ND 


Example 1817 


2106 


C23 H28 F2 N4 03 


447.0 


ND 


ND 


Example 1818 


2107 


C20 H23 Br F2 N4 02 S 


503. 1 


ND 


ND 


Example 1819 


2108 


C25 H28 F2 N4 02 S 


487.2 


ND 


ND 


Example 1820 


2109 


C20 H23 Br F2 N4 03 


487.0 


ND 


ND 


Example 1821 


2110 


C22 H28 F2 N4 03 


435. 1 


ND 


ND 


Example 1822 


2111 


C22 H24 Cl F3 N4 02 


469.0 


ND 


ND 


Example 1823 


2112 


C24 H29 Br F2 N4 04 


557.0 


ND 


ND 



ND: Not determined. 
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Example 1824: Preparation of 4 - [{ N- (2 -Amino- 4 , 5- 

dif luorobenzoyl) glycyl ) aminomethyl] -1- (3-amino-4-methylbenzyl)piperidine 
(Compound No. 2114) . 

5 To a mixture of 4- [ { N- (2- ( tert-butoxycarbonylamino) -4 , 5- 

dif luorobenzoyl) glycyl } aminomethyl ] piperidine (0.050 mmol ) , 4-methyl-3- 
nitrobenzaldehyde (0.25 mmol), methanol (1.2 mL) , and acetic acid (0.050 mL) 
was added NaBH : ,CN (0.50 mmol) in methanol (1.0 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 

10 onto Varian™ SCX column, and washed with CH 3 OH (5 mL x 2) . Product was eluted 
off using 2 N NH : < in CH>0H (5 mL) and concentrated. The resulting material was 
dissolved into ethyl acetate/methanol = 2/1 (2 mL) , loaded onto Varian™Si column, 
eluted off using ethyl acetate/methanol = 2/1 (6 mL) , and concentrated. The 
residue was dissolved in methanol (1 mL) and 4 N HC1 in dioxane (0.50 mL) was 

15 added. The solution was stirred at room temperature overnight and concentrated. 
The residue was dissolved in methanol, loaded onto Varian™ SCX column, washed 
with CH : ,0H (5 mL x 2) , and eluted off using 2 N NH 3 in CH^OH (5 mL) . Concentration 
afforded 4- [ [N- (2-amino-4 , 5-dif luorobenzoyl ) glycyl } aminomethyl] -1- (4- 

methyl-3-nitrobenzyl) piperidine . 

20 A mixture of 4- [{ JV- (2-amino-4 , 5-dif luorobenzoyl ) glycyl } aminomethyl] - 

1- ( 4-methyl-3-nitrobenzyl) piperidine prepared above, b't palladium-activated 
carbon (15 mg), and methanol (2 mL) was stirred under a hydrogen atmosphere at 
room temperature for 4 h. The Pd catalyst was filtered off through Celite and 
the filtrate was concentrated. Preparative TLC (SiO : ,, ethyl acetate/MeOH = 3/1) 

25 gave 4- [ { N- (2-amino-4, 5-dif luorobenzoyl ) glycyl ) aminomethyl] -1- (3-amino-4- 
methylbenzyl) piperidine (Compound No. 2114) (2.9 mg, 13%): The purity was 
determined by RPLC/MS (100%); ESI/MS m/e 446.1 (M + +H, C 2 3H:cF : N 5 0 2 ) . 

Example 1825: Preparation of 4- [ {N- <2-Amino-4 , 5- 

30 dif luorobenzoyl) glycyl ) aminomethyl] -1- ( 3 -amino -4 -me thoxybenzyl) piperidine 
(Compound No. 2113) . 

The titled compound, 4- [ { N- (2-araino-4 , 5- 

dif luorobenzoyl) glycyl } aminomethyl] -1- { 3-amino-4-methoxybenzyl ) piperidine 
(Compound No. 2113), was synthesized pursuant to methods of Example 1824 using 
35 the corresponding reactant: 4.6 mg, 20*r yield; ESI/MS m/e 462.2 (M + +H, 

C 23 H; 9 F : N S 0;,) . 

Example 1826: Preparation of 1- (3-Amino-4-hydroxybenzyl) -4- [ { N- (2- 
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( fcext-butoxycarbonylamino) -4 , 5- 

dif luorobenzoyl ) glycyl ) aminomethyl ] piperidine . 

To a mixture of 4- I ( W- (2- ( tert-butoxycarbonylamino) -4 , 5- 
difluorobenzoyl) glycyl laminomethyl] piperidine (0.35 mmol), 4-hydroxy-3- 
5 nitrobenzaldehyde (1.22 mmol), methanol (3.8 mL) , and acetic acid (0.175 mL) 
was added NaBHjCN (1.58 mmol) in methanol (3.2 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 
onto Varian TO SCX column, and washed with CH,OH. Product was eluted off using 
2 N NHj in CH ; ,OH and concentrated. The resulting material was dissolved into 
10 ethyl acetate/methanol = 5/1, loaded onto Varian™ Si column, eluted off using 
ethyl acetate/methanol = 5/1 (10 mL) , and concentrated to give 4-[(W-(2- 
( tert-butoxycarbonylamino) -4,-5-dif luorobenzoyl) glycyl) arainomethyl] -1- (4- 
hydroxy-3-nitrobenzyl) piperidine (175 mg, 87%). 

A mixture of 4- [( N- (2- ( tert-butoxycarbonylamino) -4 , 5- 

15 dif luorobenzoyl) glycyl )aminomethyl]-l-(4-hydroxy-3-nitrobenzyl) piperidine 

prepared above, 10% palladium-activated carbon (45 mg), and methanol (5 mL) was 
stirred under a hydrogen atmosphere at room temperature for 2 h. The Pd catalyst 
was filtered off and the filtrate was concentrated to afford 1- (3-amino-4- 
hydroxybenzyl ) -4- [ ( W- (2- ( tert-butoxycarbonylamino) -4 , 5- 
20 dif luorobenzoyl) glycyl laminomethyl) piperidine (100 mg, 60%). 

Example 1827: Preparation of 4 - [ ( N- ( 2 -Amino- 4,5- 

difluorobenzoyl)glycyl)aininomethyl]-l-(3-amino-4-hydroxyben 2 yl)piperidine 

(Compound No. 2141) . 

25 Xo a solution of 1- ( 3-amino-4-hydroxybenzyl) -4- [ I N- (2- ( tert- 

butoxycarbonylamino) -4 , 5-di f luorobenzoyl ) glycyl ) aminomethyl] piperidine 
(20.0 mg, 0.035 mmol) in methanol (1 mL) was added 4 N HC1 in dioxane (0.50 mL) 
and the solution was stirred at room temperature overnight. After the solution 
was concentrated, the residue was dissolved in methanol, loaded onto Varian™ 

30 SCX column, washed with CH^OH (5 mL x 2) , and eluted off using 2 N NH 3 in CH.OH 
(5 mL) . concentration afforded 4- [ IN- (2-amino-4, 5- 

difluorobenzoyl)glycyl)aminomethyl]-l-(3-amino-4-hydroxybenzyl) piperidine 
(Compound No. 2141) (17.6mg, quant .): The purity was determined by RPLC/MS (85%); 
ESI /MS m/e 448.3 (M*+H, C : ;H r F:.N>0 3 ) . 



35 



Examples 1828-1831. 

The compounds of this invention were synthesized pursuant to methods of 
Examples 1826 and 1827 using the corresponding reactants respectively. 
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Preparative TLC (SiO r ), if needed, afforded the desired material. The ESI /MS 
data and yields of last step are summarized in Table 41. 

Table 41 





Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 

(?) 


Example 1828 


2140 


C23 H27 F2 N5 04 


476.3 


6.7 


28.4 


Example 1829 


2144 


C24 H30 F3 N5 03 


494.2 


18. 7 


82.0 


Example 1830 


2145 


C23 H28 F3 N5 03 


480.3 


19. 8 


63.7 


Example 1831 


2146 


C24 H28 F3 N5 04 


508.3 


13.5 


81.7 



Example 1832: Preparation of 1- (3 -Amino-4-chlorobenzyl) -4- [{N- (2- (text 
butoxycarbonylamino) -4 , 5-dif luorobenzoyl ) glycyl )antinomethyl] piperidine . 

To a mixture of 4- [ { N- (2- { tert-butoxycarbonylamino) -4 , 5- 

10 di f luorobenzoyl) glycyl } aminomethyl] piper idine (0.14 mmol) , 4-chloro-3- 
nitrobenzaldehyde (0.50 mmol), methanol (1.5 mL) , and acetic acid (0.070 mL) 
was added NaBH 3 CN (0.63 mmol) in methanol (1.3 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH 3 OH. Product was eluted off using 

15 2 N NHi in CH : <OH and concentrated. The resulting material was dissolved into 
ethyl acetate/methanol = 5/1, loaded onto Varian™ Si column, eluted off using 
ethyl acetate/methanol = 5/1 (6 mL) , and concentrated to give 4- [{IV- (2- 
( tert-butoxycarbonylamino) -4 , 5-dif luorobenzoyl ) glycyl ) aminomethyl] -1- (4- 
chloro-3-nitrobenzyl)piperidine (44 mg, 53'*): ESI /MS m/e 596.3 (M'+H) . 

20 A mixture of 4- [{ W- (2- { tert-butoxycarbonylamino) -4 , 5- 

dif luorobenzoyl ) glycyl ) aminomethyl ] -1- (4-chloro-3-nitrobenzyl ) piperidine 
(121 mg, 0.20 mmol), 10% palladium-activated carbon (85 mg) , ethyl acetate (10 
mL) , and methanol (1 mL) was stirred under a hydrogen atmosphere at room 
temperature for 19 h. The Pd catalyst was filtered off and the filtrate was 

25 concentrated to afford 1- ( 3-amino-4-chlorobenzyl ) -4- [ ( N- (2- (tert- 
butoxycarbonylamino) -4, 5-dif luorobenzoyl) glycyl) aminomethyl] piperidine (78 
mg, 68%) . 

Example 1833: Preparation of 1- (3-Amino-4-chlorobenzyl ) -4- [ { N- (2- 
30 amino-4, 5-dif luorobenzoyl) glycyl } aminomethyl] piperidine (Compound No. 2142). 

The titled compound, 1- ( 3-amino-4-chlorobenzyl ) -4- [ { JV- (2-amino-4, 5- 
dif luorobenzoyl) glycyl) aminomethyl] piperidine (Compound No. 2142) was 
synthesized pursuant to method of Example 1832 using the corresponding reactant: 
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13.7 mg, 98*); The purity was determined by RPLC/MS (832); ESI/MS m/e 466.2 (M*+H, 
C :: H :6 C1F:N S 0 : ) . 

Example 1834: Preparation of 1- <3-Acetylamino-4-hydroxybenzyl) -4- 
[ { N- (2-amino-4 , 5-dif luorobenzoyl) glycyl ) ami nome thy 1] piper idine (Compound No . 
2148) . 

To a mixture of 1- ( 3-amino-4-hydroxybenzyl ) -4- [ { W- (2- ( tert- 
butoxycarbonylamino ) -4 , 5-di f luorobenzoyl ) glycyl } aminomethyl ] piperidine (27 
mg, 0.049 mmol), (piperidinomethyl) polystyrene (2.7mmol/g f 60 mg, 0.15 mmol) 
and dichloromethane (2 mL) was added acetic anhydride (0.12 mmol) in di- 
chloromethane (0.12 mL) . The reaction mixture was stirred at room temperature 
for 3 h. The mixture was loaded onto Varian™ SCX column, and washed with CH 3 OH . 
Product was eluted off using 2 N NH, in CH : ,OH and concentrated to give l-(3- 
acetylamino-4-hydroxybenzyl ) -4- [ { JV- (2- ( tert-butoxycarbonylamino) -4,5- 
dif luorobenzoyl) glycyl) aminomethyl] piperidine (30 mg, quant.): ESI/MS m/e 

590.4 (M*+H, C 2 c.H 37 F 2 N s 0 6 ) . 

To a solution of 1- ( 3-acetylamino-4-hydroxybenzyl ) -4- [{ N- (2- ( tert- 
butoxycarbonylamino) -4 , 5-dif luorobenzoyl ) glycyl ) aminomethyl ] piperidine ob- 
tained above in methanol (1 mL) was added 4 N HC1 in dioxane (0.50 mL) and the 
solution was stirred at room temperature overnight. After the solution was 
concentrated, the residue was dissolved in methanol, loaded onto Varian™ SCX 
column, washed with CH 3 0H (5 mL x 2), and eluted off using 2 N NH : , in CH.OH (5 
mL). Concentration and preparative TLC (SiO,, AcOEt/MeOH = 3:2) afforded 1- 
( 3 -acetyl amino- 4 -hydroxybenzyl ) -4- [ { N- ( 2 -amino- 4 , 5- 

dif luorobenzoyl) glycyl) aminomethyl] piperidine (Compound No. 2148) (2.3 mg, 
9.2%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 490.3 (M*+H, 
C 24 H 2 cF 2 N 5 0 4 ) . 

Examples 1835-1839. 

The compounds of this invention were synthesized pursuant to methods of 
Examples 1826 and 1834 using the corresponding reactants respectively. The 
ESI/MS data and yields are summarized in Table 42. 



Table 42 
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fnmnfiund 

: no. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 

(%) ! 


Example 1835 


2143 


C25 H29 F2 N5 05 


518.3 


4.8 


45 


Example 1836 


2147 


C25 H31 F2 N5 04 


504 . 3 


3 . 0 


23 


Example 1837 


2154 


C26 H32 F3 N5 04 


536.4 


4.1 


66 


Example 1838 


2155 


C25 H30 F3 N5 04 


522. 3 


5.5 


71 


Example 1839 


2156 


C26 H30 F3 N5 05 


550.3 


7.0 


78 ; 



Example 1840: Preparation of 4- [ {N- (2-Amino-4 , 5- 

difluorobenzoyDglycyl } aminomethyl] -1- ( 3 -methyl amino- 4- 
hydroxybenzyl) piperidine (Compound No. 2160) . 

5 To a mixture of 4- [ { JV- ( 2- ( tert-butoxycarbonylamino) -4 , 5- 

dif luorobenzoyl ) glycyl } aminomethyl) -1- ( 3-amino-4-hydroxybenzyl ) piperidine 
(20.4 mg, 0.037 mmol), 37% HCHO solution (3.0 mg, 0.037 mmol), acetic acid (0.10 
mL) and methanol (1.3 mL) was added NaBH 3 CN (7.0 mg) in methanol (0.2 mL) . The 
reaction mixture was stirred at 60 °C overnight. The mixture was cooled to room 

10 temperature, loaded onto Varian™ SCX column, and washed with CH 3 0H (5 mL x 2) . 
Product was eluted off using 2 N NH 3 in CH : ,OH (8 mL) and concentrated to give 
4 - [ ( JV- ( 2 - ( tert-butoxycarbonylamino) - 4, 5- 
dif luorobenzoyl) glycyl jaminomethyl] -1- ( 3-methylamino- 4- 
hydroxybenzyl ) piperidine . 

15 To a solution of 4- [ { JV- (2- ( tert-butoxycarbonylamino) -4 , 5- 

dif luorobenzoyl) glycyl } aminomethyl) -1- ( 3-methylamino-4- 

hydroxybenzyl) piperidine obtained above in methanol (1.0 mL) was added 4 N HC1 
in dioxane (1.0 mL) and the solution was stirred at room temperature for 3 h. 
After the solution was concentrated, the residue was dissolved in methanol (1 
20 mL) , loaded onto Varian™ SCX column, washed with CH 3 0H (5 mL x 2) , and eluted 
off using 2 N NH 3 in CH 5 0H (8 mL) . Concentration and preparative TLC (Si0 : ) 
afforded 4- [ { JV- (2-amino-4, 5-dif luorobenzoyl) glycyl ) aminomethyl} -1- (3- 

methylamino-4-hydroxybenzyl) piperidine (Compound No. 2160) (3.4 mg, 20*): The 
purity was determined by RPLC/MS (96?); ESI/MS m/e 462.4 (M + +H, C 2:t H : cF 2 N 5 0:.) . 

25 

Examples 1841-1844. 

The compounds of this invention were synthesized pursuant to methods of 
Examples 1826 and 1840 using the corresponding reactants respectively. The 
ESI/MS data and yields are summarized in Table 43. 

30 

Table 43 
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Compound 
No . 


Molecular Formula 


ESI /MS 
m/ e 


Yield 
(mg) 


Yield 

(&> 


Example 1841 


2159 


C24 H31 F2 N5 03 


476.3 


7.6 


48 


Example 1842 


2161 


C23 H28 Cl F2 N5 02 


480.3 


7.3 


45 


Example 1843 


2162 


C25 H32 F3 N5 03 


508.4 


6.0 


24 


Example 1844 


2163 


C24 H30 F3 N5 03 


494 .3 


4.3 


15 



10 



15 



20 



Example 1845: Preparation of 4- [{N- (2-Aniino-4 , 5- 

dif luorobenzoyl) glycyl) aminomethyl] -1- (benzo [c] furazan-5-yl)piperidine 

(Compound No. 2130) . 

A mixture of 4- [ {N- (2- ( tert-butoxycarbonylamino) -4, 5- 

difluorobenzoyl)glycyl)aminomethyl]piperidine (0.050 mmol) , 5- 

(bromomet.hyl) benzo [cjfurazan (0.75 mmol), (piperidinomethyl) polystyrene 
(2.6-2.8 mmol/g, 60 mg, 0.15 mmol), methanol (0.2 mL), acetonitrile (1.0 mL) , 
and chloroform (0. 50 mL) was stirred at 50 °C overnight. The mixture was cooled 
to room temperature, loaded onto Varian™ SCX column, and washed with CH 3 OH (5 
mL x 2) . Product was eluted off using 2 N NH 3 in CHjOH (5 mL) and concentrated. 
To the resulting material were added chloroform (1.5 mL) and phenyl isocyanate 
(0.075 mL) and the solution was stirred at room temperature for 1 h, loaded onto 
Varian™ SCX column, and washed with CH>0H (5 mL x 2). Product was eluted off 
using 2 N NH 3 in CH ; ,OH (5 mL) and concentrated. The residue was dissolved in 
methanol (1 mL) and 4 N HCl in dioxane (0.50 mL) was added. The solution was 
stirred at room temperature overnight and concentrated. The residue was 
dissolved in methanol, loaded onto Varian™ SCX column, washed with CH 3 OH (5 mL 
x 2) , and eluted off using 2 N NH 3 in CH ; ,0H (5 mL) . Concentration and preparative 
TLC (SiO„ ethyl acetate/MeOH = 5/1) afforded 4- [ { W- ( 2-amino-4 , 5- 
di f luorobenzoyl ) glycyl ) aminomethyl] -1- (benzo [c] furazan-5-yl)piperidine 
(Compound No. 2130) (3.6 mg, 16%) : The purity was determined by RPLC/MS (87%) ; 
ESI /MS m/e 459.3 (M*+H, C 2: H 24 F 2 N 6 0 3 ) . 



25 



30 



Example 1846: Preparation of 4- UN- (2-Amino-4 , 5- 

dif luorobenzoyl) glycyl) aminomethyl] -1- (3 , 5-dimethylisoxazol-4-yl)piperidine 

(Compound No. 2131) . 

The titled compound, 4- ( { N- (2-amino-4 , 5- 

difluorobenzoyl)glycyl)aminomethyl]-l-(3,5-dimethylisoxazol-4-yl)piperidine 
(Compound No. 2131), was synthesized pursuant to methods of Example 1845 using 
the corresponding reactant: 3.8 mg, 18' t yield; ESI /MS m/e 436.2 (M*+H, 
C : iH 2 7F:N;,Oj) . 
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Example 1847: Preparation of 4- [ {N- (2 -Amino- 5 - 

chlorobenzoyl)glycyl}aminomethyl] -l-{4- 

(trifluoromethylthio) benzyl }piperidine (Compound No. 1616). 

A mixture of 4- [ { N- ( 2-amino-5- 

chlorobenzoyl)glycyl)aminomethyl]piperidine (16.2 mg, 0.050 mmol), 4- 

(trifluoromethylthio)benzyl bromide {20.3 mg, 0.075 mmol), piperidinomethyl- 
polystyrene (60 mg), acetonitrile (l.OmL) and chloroform (0.50 mL) was stirred 
at 60 °C for 15 h. The reaction mixture was cooled, loaded onto Varian™ SCX 
column and washed with CH^OH (15 mL) . Product was eluted using 2 N NH% in CH 3 OH 

(5 m L) and concentrated to afford 4- [ ( JV- (2-amino-5- 

chlorobenzoyl ) glycyl ) aminomethyl ) -1- { 4- 

(trifluoromethylthio) benzyl Ipiperidine (CompoundNo. 1616) (21.9mg, 85%): The 
purity was determined by RPLC/MS (96%); ESI/MS m/e 545.2 (M + +H, C^H^CIF^N^S ) . 

Example 1848-1868. 

The compound of this invention was synthesized pursuant to methods of 
Example 1847 using the corresponding reactant. Preparative TLC, if needed, 
afforded the desired material. The ESI/MS data and yields are summarized in 
Table 44. 



Table 44 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield {%) 


Example 1848 


1617 


C23 H26 Br F3 N4 02 S 


559.0 J 


21.0 


75 


Example 1849 


1777 


C23 H25 C12 F3 N4 02 


517.0 


16.3 


63.0 


Example 1850 


1778 


C24 H29 F3 N4 02 


463.2 


9.5 


41.1 


Example 18 51 


1779 


C24 H27 F3 N4 04 


493.2 


12.7 


51.6 


Example 1852 


1780 


C23 H26 Br F3 N4 02 


527 .0 


16.4 


62.2 


Example 1853 


1781 


C23 H27 F3 N4 03 


465.2 


10. 0 


28.7 


Example 18 54 


1782 


C25 H29 F3 N4 02 


475.2 


12.2 


34.3 


Example 1855 


1783 


C24 H26 F3 N5 02 


474 .2 


17.2 


48.4 


Example 18 56 


1784 


C23 H27 F3 N4 02 


449.2 


11. 3 


33.6 j 


Example 1857 


1788 


C25 H31 F3 N4 02 


477 .2 


10.0 


42.0 


Example 1858 


1789 


C24 H29 F3 N4 03 


479.2 


10.0 


27.9 


Example 1859 


1792 


C24 H30 F2 N4 02 


445.2 


5.9 


26.5 


Example 1860 


1793 


C22 H24 C12 F2 N4 02 


485.2 


9.2 


37.9 


Example 1861 


1794 


C23 H28 F2 N4 02 


431.2 


5.7 


26.5 


Example 18 62 


1795 


C23 H26 F2 N4 04 


461.2 


6.0 


26.1 
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Example 1863 


1796 


C22 H25 Br F2 N4 02 


h y / . u 


in ^ 

1U > J 


42.4 


Pvamnlp 1 ft 64 


1797 


C22 H26 F2 N4 03 


433.2 


3.5 


16.2 


Example 1865 


1798 


C23 H28 F2 N4 03 


447.2 


5.6 


25.1 


Example 1866 


1799 


C24 H28 F2 N4 02 


443.2 


5.5 


24.9 


Example 1867 


1800 


C23 H25 F2 N5 02 


442.2 


9.4 


42.6 


Example 1868 


1801 


C22 H26 F2 N4 02 


417.2 


6.5 


31.2 



10 



15 



Example 1869: Preparation of 4- [ { W- (2-Amino-5- 

trif luoromethoxybenzoyl) glycyl ) aminomethyl] -1- ( 4-bromobenzyl) piperidine 

(Compound No. 1910) . 

A mixture of 4- [ ( N- (2- ( tert-butoxycarbonylamino) -S- 

trif luoromethoxybenzoyl) glycyl I aminomethyl] piperidine (0.050 mmol), 4- 
bromobenzyl bromide (0.060 mmol), piperidinomethylpolystyrene (60 mg) , 
acetonitrile (0.8 mL) and chloroform (0.5 mL) was stirred at 60 °C for 12 h. 
The reaction mixture was cooled, loaded onto Varian™ SCX column and washed with 
50% CHC1 S /CH,0H (10 mL) and CHiOH (10 mL) . Product was eluted using 2 N NH 3 in 
CHjOH (5 mL) and concentrated. To the resulting material was added 4 N HCl in 
1,4-dioxane (2 mL) , and the solution was stirred overnight at room temperature. 
Concentration and preparative TLC afforded 4- [ ( N- (2-amino-5- 
trif luoromethoxybenzoyl ) glycyl ) aminomethyl ] -1- (4-bromobenzyl ) piperidine 
(Compound No. 1910) (6.5 mg, 24%): The purity was determined by RPLC/MS (96%); 
ESI /MS m/e 545 (M*+H, C 2i H :6 Br F 5 N,0i) . 



20 



Examples 1870-1873. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1869 using the corresponding reactant respectively. The ESI /MS data 
and yields are summarized in Table 45. 



Table 45 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 1870 


1911 


C23 H25 C12 F3 N4 03 


533 


10.6 


39.7 


Example 1871 


1912 


C23 H27 F3 N4 04 


481 


12.5 


52.0 


Example 1872 


1913 


C25 H31 F3 N4 03 


493 


7.5 


30.5 | 


Example 187 3 


1914 


C24 H29 F3 N4 03 


479 


11.0 


46.0 
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Example 1874: Preparation 

trif luoromethylbenzoyl) glycyl ) aminomethyl] -1- (benz [d] imidazol-5 



4- [ (N- (2-Amino-5- 
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yl ) piperidine (Confound No. 2186) . 

A mixture of 4- ( { N- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl } aminomethyl] piperidine (0.060 mmoi) , 1- ( tert- 
butoxycarbonyl} -6- (bromomethyl ) benz [d] imidazole (15.6 mg, 0. 050 mmol) , 
5 (piperidinomethyl) polystyrene (86 mg), and acetonitrile (2 mL) was stirred at 
50 °C for 3 h. After cooling to room temperature, phenyl isocyanate (30 mg) 
was added and the mixture was stirred at room temperature for 1 h, loaded onto 
Varian™ SCX column and washed with CH-,OH (5 mL) and CHC1 : . (5 mL) . Product was 
eluted using 2 N NH : in CH ; ,OH (3 mL) and ^concentrated. 

]0 The resulting material was dissolved into methanol (1 mL) , and 4 N HC1 

in dioxane (1 mL) was added. The solution was stirred at room temperature 
overnight, loaded onto Varian™ SCX column and washed with CH 3 OH and di- 
chloromethane. Product was eluted using 2 N NH\ in CH 3 OH and concentrated. 
Preparative TLC (SiO : , AcOEt/MeOH = 3:1) afforded 4- [ { N- ( 2-amino-5- 

15 tri f luorobenzoyl ) glycyl ) aminomethyl ] -1- (benz [d] imidazol-5-yl ) piperidine 

(Compound No. 2186) (1.9 mg, 7.8%): The purity was determined by RPLC/MS (100%); 
ESI/MS m/e 489. 4 (M + +H, C 24 H : ,F : ,N 6 0 2 ) . 

Exanple 1875: Preparation of 4- [ { N- (2-Amino-4 , 5- 

20 dif luorobenzoyl) glycyl } aminomethyl] -1- (benzo [c] thiadiazol - 5 -yl) piperidine 
(Compound No. 2184) . 

To a mixture of 5- (hydroxymethyl) benzo [ c] thiadiazole (8 . 3 mg, 0. 050 mmol) , 
(piperidinomethyl) polystyrene (86 mg) , and chloroform (1 mL) was added 
methanesulfonyl chloride (0.0042 mL) and the mixture was stirred at room 

25 temperature for 1.5 h. Acetonitrile (1 mL) and 4- [ { JV- (2- ( tert- 

butoxycarbonylamino) -4, 5-dif luorobenzoyl) glycyl} aminomethyl] piperidine 
(0.060 mmol) was added and the reaction mixture was stirred at 50 °C for 3 h. 
After cooling to room temperature, phenyl isocyanate (30 mg) was added, and the 
mixture was stirred at room temperature for 1 h, loaded onto Varian™ SCX column 

30 and washed with CH 2 OH (5 mL) and CHCl^ (5 mL) . Product was eluted using 2 N NH : 
in CH : OH (3 mL) and concentrated. 

The resulting material was dissolved into dichloromethane (1 mL) , and 
1 M chlorotrimethylsilane and 1 M phenol in dichloromethane (1 mL) was added. 
The solution was stirred at room temperature for 5 h, loaded onto Varian™ SCX 

35 column and washed with CH : .OH and dichloromethane. Product was eluted using 2 
N NH-, in CH%0H and concentrated. Preparative TLC (SiO : , AcOEt/MeOH = 3:1) afforded 
4- [ { N- (2-amino-4, 5-dif luorobenzoyl) glycyl } aminomethyl ] -1- 

(benzo(c) thiadiazol-5-yl) piperidine (Compound No. 2184) (1.3 mg, 5.5^): The 
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purity was determined by RPLC/MS (100:); ESI/MS m/e 475.2 (M + +H, C :: H^F r N 6 0 2 S) . 

Example 1876: Preparation of 4- [ { N- (2-Amino-5- 

trif luoromethylbenzoyl) glycyl ) aminomethyl] -1- (benzo [c] thiadiazol-5- 
5 yl) piper idine (Compound No. 2185). 

Tne titled compound, 4- I { iV- (2-amino-S- 

trif luoromethylbenzoyl ) glycyl } aminomethyl ] -1- (benzo[c] thiadiazol-5- 
yDpiperidine (Compound No. 2185) was synthesized pursuant to methods of Example 
1875 using the corresponding reactant: 7.2 mg, 28% yield; ESI/MS m/e 507 . 4 (M + +H, 
10 C 2 3H 25 F; 1 N 6 0:S) . 

Example 1877: Preparation of 4- [ <N- (2-Amino-5- 

trif luoromethylbenzoyl) glycyl} aminomethyl ] -1- (2-amino-4- 
chlorobenzyDpiperidine (Compound No. 1919) . 

15 A mixture of 4- [ { W- (2-amino-5- 

trif luoromethylbenzoyl) glycyl} aminomethyl ]piperidine (0.050 mmol) , 4- 
chloro-2-nitrobenzyl chloride (0.050 mmol), piperidinoroethylpolystyrene (60 
mg) , acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight at 50 
°C. The reaction mixture was cooled, loaded onto Varian™ SCX column and washed 

20 with 50* CHC1 : ./CH : ,0H (10 mL) and CH : ,OH (10 mL) . Product was eluted using 2 N 
NH 3 in CH.OH (5 mL) and concentrated. To the resulting material was added ethanol 
(3mL) and 10% Pd-C (15mg), and the mixture was stirred under H 2 at room temperature 
for 1.5 h. Filtration, concentration, and preparative TLC afforded 4-[[N~ 
(2-amino-5-trif luoromethylbenzoyl) glycyl) aminomethyl )-l- (2-amino-4- 

25 chlorobenzyDpiperidine (Compound No. 1919) (5.1 mg, 14%): The purity was 
determined by RPLC/MS (90%); X H NMR (400 MHz, CDClj) 5 1.09-1.32 (m, 4 H) , 1.41-1.59 
(m, 1 H), 1.66 (d, J = 12.5 Hz, 2 H), 1.88 (t, J = 11.5 Hz, 2 H) , 2.82 (d, J 
= 11.5 Hz, 2 H), 3.17 (t, J = 6.5 Hz, 2 H) , 3.42 (s, 2 H) , 4.05 (d, J = 5.5 Hz, 
2 H), 4.85 (br s, 1 H) , 5.92 (br s, 2 H) , 6.25-6.36 (m, 1 H) , 6.55-6.66 (m, 1 

30 H), 6.70 (d, J = 8.5 Hz, 1 H) , 6.85 (d, J = 8.5 Hz, 1 H) , 7.26 (s, 1 H) , 7.42 
(d, J = 8.5 Hz, 1 H), 7.68 (s, 1 H) ;ESI/MS m/e 498.2 (M + +H, C 2: .H : ,C1F>N*0 2 ) . 

Examples 1878 and 1879. 

The compounds of this invention were synthesized pursuant to methods of 
35 Example 1877 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 46. 

Table 46 
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Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield ( ,) 


Example 1878 


1920 


C22 H26 CI F2 N5 02 


466.2 


3.5 


10.0 


Example 1879 


1922 


C23 H27 CI F3 N5 03 


514.2 


1.2 


3.1 



Example 1880: Preparation of 4- [{ N- ( 2 -Ami no- 5- 

trif luoromethylbenzoyl) glycyl > aminomethyl] -1- (benz [d] oxazol-5-yl) piperidine 
5 (Compound No. 2188) . 

A solution of 1- ( 3-amino-4-hydroxybenzyl ) -4- [ { JV- {2- ( tert- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl } aminomethyl ] piperidine 
(34.8 mg, 0.060 mmol) , prepared pursuant to methods of Example 1826, in THF (2 
mL) was treated with triethyl orthoformate (0.033 mL, 3.3 eq) and pyridinium 

10 p-toluenesulphonate (2 mg, 0.4 eq) . The reaction mixture was stirred overnight 
under reflux. After cooling to room temperature, the mixture was concentrated. 
The residue was dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off 
using ethyl acetate/methanol = 4/1, and concentrated. 

The resulting material was dissolved into AcOEt (1.5 mL) , and 4 N HC1 

15 in dioxane (0.5 mL) was added. The solution was stirred at room temperature 
overnight, adjusted to pH 10 with 5 M NaOH aqueous solution, and extracted with 
AcOEt. The extract was concentrated and purified by PTLC (SiO*, AcOEt/MeOH = 
4:1) to afford 4- [{ N- { 2-amino-5-trif luoromethylbenzoyl ) glycyl ) aminomethyl ] - 
l-(benz[d]oxazol-5-yl)piperidine (Compound No. 2188) (1.6 mg, 5%) : The purity 

20 was determined by RPLC/MS (94*) ; ESI /MS m/e 490.3 (MN-H, C,<H :g F;,N 5 0,) . 

Example 1881: Preparation of 4- [ { N- (2 -Amino- 4 , 5- 

dif luorobenzoyl) glycyl ) aminomethyl J -1- (2-oxo-2 , 3-dihydro-l , 3-benzoxazol-5- 
yl) piperidine (Compound No. 2190) . 

25 To a mixture of 1- ( 3-amino-4-hydroxy) -4- [ { JV- (2- ( tert- 

butoxycarbonylamino) -4 , 5-dif luorobenzoyl) glycyl } aminomethyl j piperidine (22 
mg, 0.040 mmol), NaHCO : (0.040 mmol), water (0.7 mL), and methanol (1.5 mL) was 
added phenyl chlorof ormate (0.046 mmol) and the mixture was stirred at room 
temperature for 3 h. A 1 N NaOH solution (0.040 mL) was added, and the reaction 

30 mixture was stirred for additional 1.5 h. The mixture was extracted with ethyl 
acetate and evaporated. The residue was dissolved in methanol, loaded onto 
Varian™ SCX column and washed with CH>0H (5 mL x 2) . Product was eluted using 
2 N NHj in CH^OH (5 mL) and concentrated. 

To the resulting material was added 1 M chlorotrimethylsilane and 1 M 
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phenol in dichloromethane (2 mL) . The solution was stirred at room temperature 
for 2 h and evaporated. The residue was dissolved in methanol, loaded onto 
Varian™ SCX column and washed with CH 3 OH {S mL x 2) . Product was eluted using 
2 N NH-, in CH : ,OH (5 mL) and concentrated. Preparative TLC (SiO : , AcOEt/MeOH = 
5 5:2} afforded 4- [ { N- (2-amino-4 , 5-dif luorobenzoyl ) glycyl } aminomethyl] -1- (2- 
oxo-2, 3-dihydro-l,3-benzoxazol-5-yl)piperidine (Compound No. 2190) (4.1 mg, 
22 5 v): The purity was determined by RPLC/MS (100%); ESI /MS m/e 474.2 (M + +H, 
C :3 H: fr F = N 5 0 4 ) . 

10 Examples 1882-1884. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1881 using the corresponding reactant respectively (phenyl 
chlorothionoformate was used instead of phenyl chlorof ormate for preparation 
of Compounds 2192 and 2193) . The ESI/MS data and yields are summarized in Table 
15 47. 



Table 47 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 18 82 


2191 


C24 H26 F3 N5 04 


506.3 


3.1 


10 


Example 18 83 


2192 


C23 H25 F2 N5 03 S 


490.2 


6.9 


35 


Example 1884 


2193 


C24 H26 F3 NS 03 S 


522.2 


3.6 


11 • 



20 Reference Example 36: Preparation of 4-[<tf-(l-<9- 

Fuluorenylme thoxycarbonyl ) piperidine-4 - 

ylmethyl) carbamoylmethyl > aminomethyl] -3 -me thoxyphenyloxyme thy 1 -polystyrene. 

To a solution of 1- ( 9-f uluorenylmethoxycarbonyl ) -4- 

(glycylaminomethyl)piperidine hydrochloride (lOmmol) in DMF (65 mL) were added 
25 acetic acid (0.3 mL) , sodium triacetoxyborohydride (1.92 g) , and 4- f oriel- 
s' (methoxyphenyloxymethyl) -polystyrene (1 mmol/g, 200 g) . The mixture was 
shaken for. 2 h and filtered. The resin was washed with MeOH, DMF, CH : C1 L , and 
methanol, and dried to afford the desired material. 

3Q Examples 1885-2000: General Procedure for Solid-Phase Synthesis of 

4-Aminomethylpiperidines . 

To a mixture of the corresponding acid (1.6 mmol), HBTU (1.6 mmol), and 
DMF (6mL) was added diisopropylethylamine (3. 6 mmol), and the mixture was shaken 
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f or 2 min. 4- [ (W- ( 1- (9-fuluorenylmethoxycarbonyl ) piperidine-4- 

ylmethyl) carbamoylmethyl } aminomethyl ] -3-methoxyphenyloxymethyl-polystyrene 
(0.4 mmol) was added and the mixture was shaken for 1 h and filtered. The resin 
was rinsed with DMF and CH^Cl^, and dried. 
5 A mixture of the resulting resin, piperidine (3.2 mL) , and DMF (12.8 mL) 

was shaken for 10 min and filtered. The resin was washed with DMF and CH 2 C1 2 , 
and dried. 

To the dry resin (0.05 mmol) was added a mixture of NaBH (OAc) : , (0.25 mmol), 
AcOH (0.025 mL) and DMF (1 mL) . The corresponding aldehyde (2.5 mmol) was added, 

10 and the mixture was shaken for 2 h, then filtered and washed with CH 3 OH, 10% 
diisopropylethylamine in DMF, DMF, CH 2 C1 2 , and CH : ,OH. A mixture of the resin, 
water (0.050 mL) , and trif luoroacetic acid (0.95 mL) was shaken for 1 h and 
filtered. The resin was washed with CH 2 Cl 2 and CH : ,OH. The filtrate and washings 
were combined and concentrated. The crude material was loaded onto Varian™ SCX 

15 column and washed with CH 3 OH (15 mL) . Product was eluted using 2 N NH ;> in CH 3 OH 
(5mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired 
material. The ESI/MS data and yields are summarized in Table 48. 

Table 48 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 1885 


1923 


C23 H25 Br F3 N3 02 S 


544 


15.7 


87 


Example 1886 


1924 


C24 H28 F3 N3 03 S 


496 


14.6 


89 


Example 1887 


1925 


C23 H25 F4 N3 02 S 


484 


11.7 


73 


Example 1888 


1926 


C23 H24 F5 N3 02 S 


502 


13.9 


84 


Example 1889 


1927 


C23 H26 F3 N3 03 S 


482 


10.7 


67 


Example 1890 


1928 


C24 H26 F3 N3 04 S 


510 


14.3 


85 


Example 1891 


1929 


C26 H30 F3 N3 02 S 


506 


14.7 


88 


Example 1892 


1930 


C24 H28 F3 N3 02 S2 


512 


14.4 


85 


Example 1893 


1931 


C25 H30 F3 N3 02 S 


494 


14.3 


88 


Example 1894 


1932 


C25 H28 F3 N3 03 S 


509 


7.1* 


35 


Example 1895 


1933 


C25 H30 F3 N3 02 S 


494 


14.3 


88 


Example 1896 


1934 


C26 H32 F3 N3 02 S 


509 


14.4 


86 


Example 1897 


1935 


C23 H25 F3 N4 04 S 


511 


14.9 


88 


Example 1898 


1936 


C24 H28 F3 N3 02 S 


480 


13.3 


84 


Example 1899 


1937 


C26 H32 F3 N3 02 S 


509 


11.1 


66 


Example 1900 


1938 


C23 H27 Br2 N3 02 


538 


5.3* 


25 | 


Example 1901 


1939 


C24 H30 Br N3 03 


488 


5.0* 


25 J 
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Example 1902 


1 n A A t 
1 9 4 U I 


~0*3 U97 Rr F 09 


476 


4 . 9* 


25 


Example 1903 




-? O W9h Rr F? M3 02 


494 


6. 1* 


30 


Example 1904 


1942 < 


„.Zj nzo D-L 1NO 


474 


1 . 7* 


9 


Example 1905 


194 3 < 


~Z4 nZO DL INO U*l 


502 


6. 6* 


32 


Example 1906 


194 4 


"OC 14^9 Rr 09 


498 


7 . 0* 


35 


Example 1907 


194 5 


~0/l U^H Rr 09 


504 


11 . 1 


67 


Example 1908 


1946 


i-Ot U^9 Rr M"} 09 


488 


3 .2* 


16 !! 


Example 1909 


1947 


C25 H3U or Nj vjj 


son 


5 . 7 


35 


Example 1910 


1948 


CZb Hj£ Br nj U£ 


4 86 


4 . 9* 


25 ! 


Example 1911 


1949 


O Z"" LIT /I D v. Ml 

C26 Ho4 Br No uz 


J vVJ 


6 . 7* 


33 


Example 1912 


1950 


C23 Hz / Br N4 U4 


JU J 




25 


Example 1913 


1951 


C24 H3Q Br No UZ 


4 7 9 


J.J. 


26 


Example 1914 


1952 


C22 H24 Br2 F N3 




14 Q 




Example 1915 


1953 


C23 H27 Br F NJ OJ 


4 Q9 


1 ^ Q 
10 • 7 


86 


Example 1916 


1954 


C22 H24 Br F2 N3 02 


"a art 


19 c. 


7 Q 


Example 1917 


1955 


C22 H23 Br F3 N3 02 


A Q O 

4 y 0 


1 *5 9 


flf) 1 
0 \j 


Example 1918 


1956 


C22 H25 Br F N3 03 


/I 1 Q 


1 . u 


4 4 


Example 1919 


1957 


C23 H25 Br F N3 04 


C At 

jUd 


4 n* 


90 


Example 1920 


1958 


C25 H29 Br F N3 02 


jU^ 


14 


88 


Example 1921 


1959 


C23 H27 Br F N3 02 S 


C AO 

DUO 




7 8 


Example 1922 


1960 


C24 H29 Br F N3 02 


A Q A 

4 y u 


1 ^ P 


ft S 


Example 1923 


1961 


C24 H27 Br F N3 Oi 




9 7* 


13 


Example 1924 


1962 


C24 H29 Br F N3 02 


/ton 
4 y u 


19 7 


78 


Example 1925 


1963 


C25 H31 Br F N3 02 


C A /I 

DU4 




81 


Example 1926 


1964 


C22 H24 Br F N4 04 


jU ' 


"14 8 


88 


Example 1927 


1965 


C23 H2 / Br t No uz 


d 1 


12 . 1 


77 


Example 1928 


1966 


C25 H31 Br r Nj uz 


J U n 


13 . 4 


80 


Example 1929 


1967 


C22 H2o Br r N4 uz 


477 

*i / r 


4 . 7* 


20 


Example 1930 


1968 


C23 H29 F N4 Uo 


4 9 Q 


6. 9* 


32 


Example 1931 


1969 


C22 / t Uo 


415 


3.7* 


17 | 


Example 1932 


1970 


C23 HZ / t in4 


4 4 3 


5.4* 


24 


Example 1933 


1971 


C2D HjI r in1 UZ 


439 


4.3* 


20 


Example 1934 


1972 




445 


6.2* 


28 


Example 1935 


197 3 




427 


; 6.3* 


29 


Example 1936 


1974 


C24 Hoi r N4 


427 


4 . 9* 


23 


FxamDle 1937 


1975 


C22 H26 F N5 04 


444 


5.9* 


\ 27 


Example 1936 


1976 


C23 H29 F N4 02 


413 


6.7* 


32 


Example 193$ 


1977 


C23 H26 F N5 02 


424 


5.1* 


24 


Example 194C 


1978 


C25 H33 F N4 02 


441 


6.3* 


29 


Example 194 3 


1979 


C25 H30 F2 N4 02 


457 


8 . 0* 


35 
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Example im/. 


1 QftO 


r?4 H?8 F2 N4 03 


459 


6.0* 


26 I 


Example ly^o 


1 Qft "1 


r?? H°S F2 N5 04 


4 62 


9.3* 


41 


Example ly^H 




HPS F° N5 0? 


442 


6.0* 


27 


Example ly^o 




C2B H32 F2 N4 02 


459 \ 


8. 3* 


37 


Example iy4b 


1 Q fl 4 


f?7 H°6 Br I N4 02 


585 


9.7* 


36 


Example 1947 


iyoo 


uoq t M4 ao 
l»zo ti£y x *N4 ^o 


537 


9 . 2* 


36 


Example 1948 


1 QQC 

iyt$b 


r99 H97 T N4 


523 


5 . 8* 


23 


Example 194 9 


iyo / 


r?^ H97 T N4 04 i 


551 


8 . 2* 


32 


Example 1950 


i n o o 
1980 


roc woi t M4 n? 

CZ 3 ttO X 1 IN 4 \JC 


547 


6.7* 


26 


Example 1951 


1989 


PO"5 uOQ T M4 A9 ^ 

L>c i n^y J- N4 Uii o 


553 


6.4* 


25 


Example 1952 


1 9 90 


no A U01 T M4 09 

C^H ttOX X IN 4 \JC. 


535 


7.2* 


29 


Example 1953 


1991 


f*0 A U 9 Q T M 4 n*^ 

c^*! n^y J- IN 4 UO 


549 


5 . 6* 


22 


Example 1954 


1992 


C24 nol 1 N4 \jc 


jOj 


fi 9* 


9 S 


Example 1955 


1993 


O O UT C T M ^ A A 


^^9 


10 9 * 


40 


Example 1956 


1994 


r-OOlJOQTW/!r*9 ! 

C^o HZy 1 N4 UZ ; 


^91 




30 


Example 1957 


1995 


C2o Hzb 1 No vJ<i 


^19 


fi ft * 


27 


Example 1958 


1996 


C2b HiJ 1 N4 U^: 


S4 Q 


7 1 * 

/ • X 


2 8 


Example 1959 


1997 


r^OC u O O T MA f\0 

C25 Hjj I N4 


04 3 


o • u 


1 ? 

X 


Example 1960 


1998 


C22 YiZo Br No uz 


4 "7 ft 
4 / O 


7 fi* 


39 


Example 1961 


1999 


«■— no uOQ ^1 KlO AO 

C23 Hzo CI NJ Uj 


4 ? fi 


7 n + 


39 


Example 1962 


2000 


poo tt o c r*T it MO no 
C2z H^j L.1 r Nj UZ 


no 


14 1 


102 


Example 1963 


2001 


poo uo^ r*i m ^ 


416 


6 . 3* 


36 


Example 1964 


2002 


/-•oo uoc r*i ktO 
C23 n^D LI No U4 


4 4 4 

4 H H 


7.1* 


39 


Example 1965 


2003 


/~iOC uOA /""I MO AO 

C25 H30 CI No UZ 


a 4 n 

4 4 U 


is ^ 

X J . o 


105 


Example 1966 


2004 


/-'OO it O Q C 1 MO AO Q 

C23 H^o CI No uz o 


4 4 


R 4 * 


45 


Example 1967 


2005 


n a uon r^l MO AO 

C24 HoU CI NO uz 


4 ? ft 


7.4* 


41 


Example 1968 


2006 


r«o/i uon r*i mi ao 

CZ 4 HOU L.X INO 


428 


13.8 


98 


Example 1969 


2007 


^oo uo q n m^ a4 
ri^o CI N4 U4 


4 4 S 


16.0 


109 


Example 1970 


2008 


/-•OO uOQ r^T MO C\0 

CZo n^o Cl NO 


414 

*i J. *i 


14 . 1 


103 


Example 1971 


o c\ r\ q 


H9S Pi N4 02 

LZ J lli J V-X lN*i 


425 


14 . 8 


106 


Example 1972 


2U1U 


POC, PI MO AO 
LZ J tiOt Ll V*0 \J£. 


442 


14 . 5 


99 


Example 19/ 3 


zUll 


roc: uoo ri mo AO 


442 


14 . 5 


99 


Example 1974 




r99 H94 Br? Cl N3 02 


558 


12 . 8* 


58 


Example iy /o 


om "5 


roo u?7 Br Cl N3 03 


508 


8.6* 


42 


Example 19/6 


om a 
<iU 14 


r99 H9S Rr Cl N3 03 


494 


6. 0* 


30 j 


Example 1977 


2015 


C23 H25 Br Cl N3 04 


522 


8.4* 


40 


Example 1978 


2016 


C25 H29 Br Cl N3 02 


518 


17.6 


103 


Example 1979 


2017 


C23 H27 Br Cl N3 02 S 


524 


17.1 


99 


Example 198C 


2018 


C24 H29 Br Cl N3 02 


506 


14.7 


88 


Example 1981 


2019 


C24 H27 Br Cl N3 03 


520 


8.0* 


38 
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Example 1982 


2020 


r"~i A LI O Q D v- r*1 M"} Pi 9 

C<c4 H^y Br ^1 Jnj \j£. 


506 


14 . 7 


88 


Example 1983 


2021 


r"~) O UO/l Q *- Pi M 4 Pi 4 


523 


12 . 0* 


57 


Example 1984 


2022 


r*OQ uOl R k Pi N O? 
C^J ti£ f E5J- ^--i- 1NO \JC 


492 


8.5* j 


42 


Example 1985 


2023 


r*o*a uo/j r r - Pi M4 

CiJ tie. 1 * DI L/i Hi 


503 


6. 3* 


31 


Example 1986 


2024 


r-o^ U"51 Rr Pi O? 


520 


9.6* 


46 


Example 1987 


2025 


poc; W5i Rr Pi C)7 


520 


15.0 


87 


Example 1988 


2026 


C<££ n^J Dl tl in o 


514 


15 . 8 


93 


Example 1989 


2027 


r«O0 uOC n r O KJ4 Pj9 


537 


10. 7* 


42 


Example 1990 


2028 


C23 H^y or Nfi uj 


4 89 

HO J 


8 . 5* 


36 


Example 1991 


2029 


C22 H2 / Br uj 


47 S 


7 . 5* 


32 


Example 1992 


2030 


C23 H2 / Br nh 


SOI 
j v o 


6 . 8* 


28 


Example 1993 


2031 


C25 H31 Br N4 02 


d Q Q 


D • £ 


26 


Example 1994 


2032 


C24 H29 Br N4 03 


<i A 1 


R Q + 

o . y 


1 


Example 1995 


2033 


C24 H31 Br N4 02 


fl O / 






P V 3 TTVTi 1 P 19 96 


2034 


C22 H26 Br N5 04 


504 


6.4* 


26 


Example 1997 


2035 


C23 H29 Br N4 02 


473 


6.5* 


28 


Example 1998 


j 2036 


C23 H26 Br N5 02 


484 


6.3* 


27 


Example 1999 


2037 


C25 H33 Br N4 02 


501 


5.4* 


22 


Example 2000 


2038 


C22 H25 Br F2 N4 02 


495 


5.4* 


23 



* Yield of TFA salt. 



10 



15 



Exaniple 2001: Preparation of 1- (3-Carbamoylbenzyl) -4- [ {N- (3- 
(trifluoromethyl) benzoyl ) giycyl }aminome thy 1] piper idine (Compound No. 924). 

EDCI (10.7 mg), 1-hydroxybenzotriazole hydrate (7.5 mg) , Et : ,N (15.4 mg) , 
0.5 M NH : , in dioxane (0.1 mL, 0.05 mmol) and DMF (0.5 mL) were added to a solution 
f 1- (3-carboxybenzyl)~4- [ [N- (3- 

(trifluoromethyl)benzoyl)glycyl)aminomethyl3piperidine (19.4 mg, 0.041 mmol) 
in CHCI3 (2.5 mL) . The reaction mixture was stirred at 25 °C for 20 h, washed 
with 2 N aqueous NaOH (2 x 2 mL) and brine (1 mL) . After filtration through 
PTFE membrane filter, the solvent was removed under reduced pressure to afford 
1- (3-carbamoylbenzyl) -4- [ {W- (3- 

(trifluoromethyl)benzoyl)glycyl)aminomethyl)piperidine (compound No. 924) as 
a pale yellow solid (17.9 mg, 92*) : The purity was determined by RPLC/MS (89*) ; 
ESI/MS m/e 447.3 (M + +H, C 2 «H*iF ; N 4 0s) . 



Example 2002: Preparation of 1- ( 4-Carbamoylbenzyl) -4- [ {N- (3- 
(trifluoromethyl) benzoyl ) glycyl ) aminomethyl 3 piperidine (Compound No. 925). 

Compound No. 925 was synthesized pursuant to methods of Example 2001 using 
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10 



15 



20 



the corresponding reactant: 14.2 mg, 72^; The purity. was determined by RPLC/MS 
(86$.); ESI/MS m/e 447 (M f +H, C :<3 H r F 3 N 4 0 3 ) . 

Example 2003: Preparation of 1- (4-Aminobenzyl) -4- [ {N- (3- 
(trifluoromethyl) benzoyl ) glycyl } aminomethyl ] piperidine (Compound No. 516) . 

A solution of 1- (4-nitrobenzyl) -4- [ { JV- (3- 

(trif luoromethyDbenzoyl) glycyl ) aminomethyl) piperidine (22.4 mg, 0.047 mmol ) 
in EtOH (3 mL) was hydrogenated at 1 atm for 1 h in the presence of 5% palladium 
on charcoal (10 mg) at 25 °C. The catalyst was removed by filtration and washed 
with EtOH (5 mL) . The combined filtrate was evaporated to afford l-{4- 
aminobenzyl) -4- [ [N- ( 3- 

(trifluoromethyl)benzoyl) glycyl } aminomethyl] piperidine (compound No. 516) as 
a pale yellow solid (20.1 mg, 96%) . The purity was determined by RPLC/MS (99%) ; 
ESI/MS m/e 449.1 <M + +H, C 23 H 2 7F;<N«0 3 ) . 

Examples 2004 and 2005. 

Compounds No. 517 and 518 were synthesized pursuant to methods of Example 
2003 using the corresponding reactant respectively. The ESI/MS data and yields 
are summarized in Table 49. 

Table 49 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 2004 


517 


C23 H27 F3 N4 02 


449 


26.5 


78 


Example 2005 


518 


C23 H27 F3 N4 02 


449 


25.3 


71 



Example 2006: Preparation of 1- { 4- (Benzoyl amino) benzyl ) -4- [ {N- (3- 
25 (trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compound No. 519). 

EDCI (4.7 mg) , 1-hydroxybenzotriazole hydrate (3.3 mg) , Et 5 N (2.5 mg) 
and benzoic acid (3.0 mg) were added to a solution of 1- (4-arninobenzyl) -4- 
{ j jV- (3- (trifluoromethyl) benzoyl) glycyl } aminomethyl] piperidine ( 10. 1 mg, 0. 023 
mmol) in CH 2 Cl : (2.5 mL) . The reaction mixture was stirred at 25 °C for 16 h, 
30 washed with 2 N aqueous NaOH (2 >: 2 mL) and brine (lmL). After filtration through 
PTFE membrane filter, the solvent was removed under reduced pressure to afford 
an yellow oil which was purified by preparative TLC (SiO : , lOr CHiOH-CH : Cl 2 ) to 
give 1- ( 4- (benzoylamino) benzyl) -4- [ {N- (3- 

(trif luoromethyl) benzoyl) glycyl) aminomethyl] piperidine (compound No. 519) as 
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a colorless oil <4.6mg, 36$) : The purity was determined by RPLC/MS (99*); ESI/MS 
m/e 553.2 (M>H, C-oH^F-N^Oj) . 

Example 2007: Preparation of 1- { 4- (Piper idinocarbonyl) benzyl } -4- [ <W- 
(3 - (trif luorome thy 1) benzoyl) glycyl laminome thy 1] piperidine (Compound No . 
1572) . 

Piperidine ( 0 . 048 mmol ) , diisopropylcarbodiimide (0.45mmol) in DMF (0.15 
mL), 1-hydroxybenzotriazole hydrate (0.45 mmol) in DMF (0.15 mL) were added to 
a solution of 1- (4-carboxybenzyl ) -4- [ {N- (3- 

(trifluoromethyl)benzoyl)glycyl}aminomethyl)piperidine (0.040 mmol) in DMF 
(1.0 mL) . The reaction mixture was stirred at room temperature for 17 h, loaded 
onto Varian™ SCX column, and washed with CHCI3/CH3OH 1 : 1 (5 mL) and CH 3 OH (5 
mL). Product was eluted off using 2 N NH 3 in CH3OH (5 mL) and concentrated to 
af ford l-{ 4- (piperidinocarbonyl) benzyl } -4- [ { N- (3- 

( trif luoromethyl ) benzoyl ) glycyl ) aminomethyl ] piperidine ( Compound No . 1572 ) 
(14.3 mg, 66%): The purity was determined by RPLC/MS (99%); ESl/MSm/e 545 (M + +H, 
C29H3&F3N4O3) . 

Examples 2008-2015. 

The compounds of this invention were synthesized pursuant to methods of 
Example 2007 using the corresponding reactant respectively. The ESI /MS data 
and yields are summarized in Table 50. 

Table 50 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 2008 


1573 


C31 H33 F3 N4 04 


583 


17.6 


76 


Example 2009 


1574 


C31 H33 F3 N4 03 


567 


18.8 


83 


Example 2010 


1575 


C30 H30 CI F3 N4 03 


587 


3.2 1 


14 


Example 2011 


1576 


C28 H33 F3 N4 04 


547 


21.1 


97 


Example 2012 


1577 


C26 H31 F3 N4 04 


i 521 


5.1 


24 


Example 2013 


1578 


C31 H33 F3 N4 03 


567 


16.9 


75 


Example 2014 


1579 


C31 H33 F3 N4 03 


567 


6.0 


26 


Example 2015 


1580 


C29 H35 F3 N4 03 


545 


15.1 


69 



Example 2016: Preparation of 1- [4- (Chlorof ormyl) benzyl] -4- [ (N- (3- 
( trif luoromethyl ) benzoyl ) glycyl ) aminomethyl ] piperidine . 
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A mixture of 1- ( 4-carboxybenzyl ) -4- [ { N- ( 3- 

(trifluoromethyl)benzoyDglycyl } aminomethyl ] piperidine (240 mg) and thionyl 
chloride (1 mL) was stirred at room temperature for 12 h and the excess thionyl 
chloride was removed under reduced pressure to give desired l-[4- 
(chlorof ormyl ) benzyl J -4- [ ( N- (3- 

( trif luoromethyl) benzoyl) glycyl ) aminomethyl] piperidine . The acid chloride 
was used without further purification. 



of 



l-[4-<N-<2- 



Example 2017: Preparation 

10 Methoxyethyl) carbamoyl )benzyl] -4- [ {N- (3- 

( trif luoromethyl) benzoyl) glycyl) aminomethyl] piperidine (Compound No. 1612) . 

A mixture of 1- [ 4- (chlorof ormyl ) benzyl] -4- [ { N- ( 3- 

( trif luoromethyl) benzoyl) glycyl) aminomethyl] piperidine (0.04 2 mmol ) , 2- 
methoxyethylamine (3.8 mg, 0.050 mmol), piperidinomethylpolys tyrene (46 mg) and 
15 dichloromethane (l,5mL) was stirred at room temperature for 17 h. Water (0.020 
mL) was added and the mixture was stirred for 30 min. Methanol (1 mL) was added 
and the mixture was loaded onto Varian™ SCX column, and washed with CH : ,OH (10 
mL) . Product was eluted off using 2 N NH-> in CHjjOH (5 mL) and concentrated to 
afford l-l4-{ JV- (2-methoxyethyl ) carbamoyl } benzyl ] -4- [ { W- (3- 

20 ( tri f luoromethyl ) benzoyl ) glycyl ) aminomethyl ] piperidine (Compound No . 1612 ) 
(26.7 mg, 100%) : The purity was determined by RPLC/MS (92%) ; ESI /MS m/e 535.2 
(M'+H, C 21 H M F 3 N«0«) . 



Examples 2018-2020. 

25 The compounds of this invention were synthesized pursuant to methods of 

Example 2017 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 51. 



30 



Table 51 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 2018 


1610 


C31 H30 F6 N4 03 


621.2 


4.4 


14 


Example 2019 


1611 


C30 H29 C12 F3 N4 03 


621.2 


35.7 


quant 


Example 2020 


1613 


C32 H35 F3 N4 03 


581.2 


29.9 


quant 



Example 



2021: 



Preparation 
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(ituathylamino ) benzoyl }glycyl J aroinomethyl-1- ( 4-chlorobenzyl ) piperidine 
(Compound No. 1427) . 

A solution of 4-{N- (2-amino-5-bromobenzoyl ) glycyl } aminomethyl- 1- (4- 

chlorobenzyl) piperidine (Compound No. 1042) (50 mg, 0.10 mmol) in triethyl 

5 orthoformate (6.5 mL) was stirred at 150 °C for 17 h. Concentration afforded 

a yellow solid. To a solution of the yellow solid in ethanol (3 mL) was added 

sodium borohydride (7.6 mg, 0.2 mmol) and the mixture was stirred at room 

temperature for 14 h. A resulting white precipitate was resolved in di- 

chloromethane and the solution was washed with 1 N aqueous NaOH (2 mL) . The 

10 organic layer was separated, dried over K 2 CO if filtered and evaporated. Column 

chromatography (Si0 2f 20% MeOH/CHCl 3 ) gave 4- [N- ( 5-bromo-2- 

(methylamino) benzoyl } glycyl] aminomethyl-1- (4-chlorobenzyl) piperidine 

(Compound No. 1427) (40 mg, 80%): The purity was determined by RPLC/MS (100%); 

ESI/MS m/e 505 (C 23 H 2 3BrClF 6 N 4 0:) . 

15 ' 

Example 2022: Preparation of 4- [N- { 5-Bromo-2- 

(dimethylamino) benzoyl ) glycol] aminomethyl-1- ( 4 -chlorobenzyl) piperidine 

(Compound No. 1428) . 

Sodium cyanoborohydride (26 mg, 0.42 mmol) and acetic acid (14 uL) was 
20 added successively to a mixture of 4- { JV- (2-amino-5- 

bromobenzoyl ) glycyl } aminomethyl-1- { 4-chlorobenzyl ) piperidine (Compound No . 
1042) (67 mg, 0.14 mmol), 37% formaldehyde solution in water (0.112 mL, 1.4 mmol), 
acetonitrile (2 mL) , and methanol (1.5 mL) . After the solution was stirred at 
50 °C for 30 h, IN aqueous NaOH and dichloromethane were added. The aqueous 
25 layer was separated and the organic layer was dried over K 2 C0 3 , filtered and 
evaporated. Column chromatography (Si0 2 , 20% MeOH/AcOEt) gave 4-[JV-{5- 
bromo-2- (dimethylamino) benzoyl } glycyl) aminomethyl-1- (4- 

chlorobenzyl) piperidine (Compound No. 1428) (60 mg, 82%): The purity was 
determined by RPLC/MS (100%); ESI/MS m/e 523 (C 24 H i0 BrClF 6 N 4 O : ) . 

30 

Example 2023: Preparation of 4- [ (N- (5-Bromo-2- 

(methylsulf onylamino) benzoyl) glycyl )aminomethyl] -1- ( 4- 
chlorobenzyl) piperidine (Compound No. 1581) . 

A mixture of 4- [ { N- (2-amino-5-bromobenzoyl ) glycyl ) aminomethyl] -1- (4- 
35 chlorobenzyDpiperidine (25 mg, 0.05 mmol), methanesulf onyl chloride (0.0045 
mL), triethylamine (0.026 mL) and dichloromethane (2 mL) was stirred at room 
temperature for 17 h. The reaction mixture was purified with column 
chromatography <SiO : ), loaded onto Varian™ SAX column, and washed with CH^OH (5 
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mL) . Product was eluted off using 0,1 N HC1 in CH : QH (5 mL) and concentrated 
to afford 4- [ { /V- (5-bromo-2- 

(methylsul fonylamino) benzoyl ) glycyl } aminomethyl ] -1- (4-chlorobenzyl) - 
piperidine (Compound No. 1581) (5.4 mg, 19%): ESI/MS m/e 573.0 (M + +H, 
5 C^H^BrClN^S) . 

Example 2024: Preparation of 4- [ { tf- (5-Bromo-2- 

(bis (methylsulf onyl) amino) benzoyl) glycyl ) aminomethyl] -1- (4- 
chlorobenzyl) piperidine (Compound No. 1582) . 

20 A mixture of 1- ( 4-chlorobenzyl) -4- [ { N- (2-amino-5- 

bromobenzoyl) glycyl) aminomethyl] piperidine (57 mg, O.lOmmol), methanesulf onyl 
chloride (0.018 mL, 0.24 ramol) , triethylamine (0.068 mL) and dichloromethane 
(2 mL) was stirred at room temperature for 8 h. Aqueous 1 N NaOH solution (1 
mL) was added and the mixture was extracted with dichloromethane (2 mL x 3) . 

15 The combined extracts were dried over K2C03, filtered and evaporated. Column 
chromatography (Si0 2 ) gave 4- [ {N- (5-bromo-2- 

(bis (methylsulfonyl) amino) benzoyl) glycyl ) aminomethyl] -1- (4- 

chlorobenzyl) piperidine (Compound No. 1582) (40 mg, 62%): ESI/MS m/e 651 (M + +H, 
C 2 4H3oBrClN 4 0 6 S 2 ) . 

20 

Example 2025: Preparation of 1- ( 4-Chlorobenzyl) -l-methyl-4- [ ( N- (3- 
( trif luoromethyl ) benzoyl ) glycyl ) aminomethyl ] piperidinium iodide 
(Methylammonium iodide of Compound No. 461) . 

A solution of 4-[{JV-(3- 

25 (trifluoromethyl)benzoyl)glycyl}aminomethyl]piperidine (30 mg, 0.087 mmol) in 
CH 3 CN (1.0 mL) and (piperidinomethyl ) polystyrene (80 mg, 2 . 7 mmol base/g resin) 
were added to a solution of 4-chlorobenzyl chloride (11.7 mg, 0.073 mmol) in 
CH 3 CN (1.0 mL) . The reaction mixture was stirred at 60 °C for 2 h. Phenyl 
isocyanate (10.4 mg, 0.087 ramol) was added to the cooled reaction mixture and 
30 the mixture was stirred at 25 °C for 1 h. The reaction mixture was loaded onto 
Varian™SCX column and washed with CH : X>H (20 mL) . Product was eluted off using 
2 N NH-. in CH : X>H (6 mL) and concentrated to afford 1- ( 4-chlorobenzyl ) -4- [{ N- 
(3- (trifluoromethyl) benzoyl) glycyl) aminomethyl] piperidine as a colorless oil 
used without purification. Iodomethane (28mg, 0.20mmol) was added to a solution 
35 of l-(4-chlorobenzyl)-4-[{N-(3- 
( trifluoromethyl) benzoyl) glycyl} aminomethyl] piperidine in ChSCN (2.0 mL) and 
the reaction mixture was stirred at 70 °C for 4 h. The solvent was removed under 
reduced pressure to afford 1- (4-chlorobenzyl ) -l-methyl-4- I { N- (3- 
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(trifluoromethyl) benzoyl )glycyl)aminomethyllpiperidinium iodide as a pale 
yellow oil (31.7 mg, 71n) : The purity was determined by RPLC/MS (99$); ESI /MS 
m/e 482. 1 (M\ C^H.-rClFsNjO;) . 

5 Example 2026: Preparation of l-( 4-Chlorobenzyl ) -4- [N-methyl-N- <N- (3- 

( trifluoromethyl) benzoyl ) glycyl )aminomethyl]piperidine (Compound No. 520). 

Formaldehyde (108 mg, 1.33 mmol, 37% wt solution in H : 0) was added to 
a solution of 1- (4-chlorobenzyl) -4- (aminomethyl)piperidine (318 mg, 1.33 mmol) 
andNaBHiCN (668 mg) in 10% CH 5 COOH/CH,OH (3mL) . The reaction mixture was stirred 
10 at 25 °C for 1 h. The reaction mixture was loaded on DOWEX™ S0Wx2 column (10 
mL) and washed with CH : .OH (100 mL) . Product was eluted off using 2 N NH 3 in CH 3 OH 
(100 mL) and concentrated to afford 173 mg of crude 1- (4-chlorobenzyl) -4- 
( (methylamino) methyl Ipiperidine as a colorless oil used without purification. 

EDCI (85 mg), 1-hydroxybenzotriazole hydrate (60 mg) were added to a 
15 solution of l-(4-chlorobenzyl)-4-( (methylamino) methyl ) piperidine (lllmg, 0.44 
mmol) in CH 2 Cl : (4 mL) . The reaction mixture was stirred at 25 °C for 1 h and 
then washed with 2 N aqueous NaOH (2 mL X 2) and brine (1 mL) . After filtration 
through PTFE membrane filter, the solvent was removed under reduced pressure 
to afford an yellow oil which was purified by preparative TLC (SiO : ., 5%. 
20 CH 3 0H/CH 3 C1 : ) to give l-(4-chlorobenzyl)-4-[W-methyl-N-(W-(3- 

(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (compound No. 520) as 
a pale yellow oil (14.0 mg, 3.4%) . The purity was determined by RPLC/MS (99%) ; 
ESI/MS m/e 482.1 (M*+H, C^HrClFjNjO;) . 

25 Reference Exan^le 37: Preparation of 3-Aminohomopiperidine. 

A solution of DL-a-amino-e-caprolactam (2 g, 16 mmol) in THF (70 mL) was 
treated with 1 M BH-.-THF solution (80 mL) and heated to reflux for 3 h. 2 N aqueous 
• HC1 solution (50 mL) was added and the reaction was heated to reflux for an 
additional hour before cooling to 25 °C. The reaction was basicified (pH 10) 
30 by the addition of 4 N NaOH solution and extracted with EtOAc (3 x 200 mL) . The 
combined organic phases were washed with saturated aqueous NaHCO ; , dried (MgSO,) 
and concentrated to yield the desired material (990mg, 54%) which was used without 
any further purification. 

35 Reference Example 38: Preparation of 3-Amino-l- (4- 

chlorobenzyl ) homopiperidine . 

A solution of 3-aminohomopiperidine (1.71 g, 15 mmol) in CH.CN (45 mL) 
was treated with p-chlorobenzyl chloride (463 mg, 2.9 mmol) and K : CO ; (828 g, 
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6 mmol) and heated to 70 °C for 9 h. The reaction mixture was cooled to 25 °C 
and concentrated to afford a yellow solid. The residue was partitioned between 
H : 0 (5 raL) and EtOAc (50 mL) , and extracted with EtOAc (2 x 50 mL) . The combined 
organic extracts were washed with brine (20 mL), dried (Na 2 SO,j) and concentrated. 
The resulting yellow oil was purified by chromatography (Si0 2 , 5-20% CH-,0H-CH 2 C1 : 
gradient elution) to afford the desired product as a yellow oil (639 mg, 93%) . 

Example 2027: Preparation of 1- (4-Chlorobenzyl) -3-( (4- 

benzoylbutyryl) amino >homopiperidine (Compound No. 994). 

A solution of 3-amino- 1- ( 4-chlorobenzyl ) homopiperidine (24 mg, 0.10 
mmol) and 4-benzoylbutyric acid (1.2 equiv. ) in CHC13 (1 mL) was treated with 
EDCI (23 mg), HOBt (16.2 mg) and Et 3 N (15.2 uL) , and stirred at 25 °C for 16 
h. The reaction mixture was diluted with CH 2 C1 2 (0.5 mL) , washed with 2 N aqueous 
NaOH solution (2 x 0.75 mL) , dried by filtration through a PTFE membrane and 
concentrated to afford 1- (4-chlorobenzyl ) -3- {( 4- 

benzoylbutyryl) amino) homopiperidine (compound No. 994) (43 mg, 99%): The 
purity was determined by RPLC/MS [98%); ESI/MS m/e 413 (M + +H, C 2 <H 2 cClN 2 0 2 ) . 

Examples 2028-2042. 

The compounds of this invention were synthesized pursuant to methods of 
Example 2027 using the corresponding reactant respectively. Chromatography 
(HPLC-C1 8 ) , if needed, afforded the desired material as the TFA salt . The ESI/MS 
data and yields are summarized in Table 52. 



Table 52 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield {%) 


Example 2028 


943 


C23 H25 CI F3 N3 02 


468 


6 


28 


Example 2029 


944 


C23 H28 CI N3 02 


414 


5 


29 


Example 2030 


1 945 


C22 H25 Cl N4 04 


445 


6 


30 


Example 2031 


1 946 


C23 H27 Cl N4 04 


459 


5 


24 


Example 2032 


947 


C25 H31 Cl N2 04 


459 


4 


20 


Example 2033 


948 


C24 H29 C12 N3 02 


4 62 


6 


32 


Example 2034 


949 


C25 H32 Cl N3 02 


442 


6 


31 


Example 2035 


988 


C23 H25 Cl F3 N3 02 


468 


45 


92 


Example 2036 


989 


C23 H28 Cl N3 03 


430 


44 


97 


Example 2037 


990 


C22 H26 Cl N3 02 


400 


41 


99 


Example 2038 


991 


C23 H27 Cl N2 02 


399 


41 
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Example 2039 


992 


C25 H31 Cl N2 04 


459 


47 


98 


Example 2040 


993 


C25 H31 Cl N2 02 


427 


44 


98 


Example 2041 


995 


C25 H31 Cl N2 03 


443 


44 


95 


Example 2042 


996 


C24 H31 Cl N4 02 


443 


5* 


11 



10 



15 



20 



25 



30 



♦Yield of TFA salt. 

Example 2043 : Measurement of Inhibition of MIP-la Binding to THP-1 Cells 

by Test Compounds. 

Human monocytic leukemia cell line THP-1 was suspended in assay buffer 
(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and 25 mM HEPES adjusted to P H 
7.4) to give a cell suspension of a concentration of 1 x 10 : cells/mL. The test 
compound was diluted in the assay buffer and used as the test compound solution. 
Iodinated human MIP-la (DuPont NEN Co. ) was diluted in assay buffer to 250 nCi/mL 
and used as the labeled ligand solution. In a 96 well filter plate (Millipore 
Co.), 25 nL of test compound solution, 25 W L of labeled ligand solution and 50 
U L of cell suspension were aliquoted into each well in this order, stirred "(total 
reaction volume 100 pL> , and incubated for one hour at 18 °C. 

After the reaction, the reaction solution was filtered, and the filter 
was washed twice with 200 (iL of cold PBS (200 of cold PBS was added and then 
filtered) . The filter was air-dried and 25 W L of liquid scintillator was added 
into each well. The radioactivity retained by the cells on the filter were 
measured using TopCount (Packard Instrument Co.). 

To calculate the ability of test compounds to inhibit binding of human 
MIP-la to THP-1 cells, non-specific binding determined by adding 100 ng of 
unlabeled human MIP-la (Peprotech Co.) in place of the test compound was 
subtracted, while the counts with no test compound added was taken as 100%. 

Inhibition (%) = (1 - (A - B)/(C - B) ) x 100 

(A, counts with test compound added; B, counts with 100 ng of unlabeled human 
MIP-la added; C, counts with [ 1=i I] -labeled human MIP-la added). 

When inhibition by the cyclic amine derivative of this invention was 
measured, for example, the following compounds demonstrated 20-50%, 50%-80% 
and >80% inhibitory activity at 2 (iM or 10 jiM, respectively. These compounds 



are 
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20v-50i inhibition at 10 piM: Compound Nos. 29, 37, 41, 45, 46, 47, 50, 82, 85, 
107, 120, 134, 214, 217, 218, 220, 222, 225, 226, 227, 228, 229, 230, 231, 233, 
234, 236, 237, 238, 333, 334, 335, 336, 338, 340, 342, 347, 348, 349, 350, 352, 
357, 359, 361, 366, 372, 374, 375, 376, 380, 382, 383, 385, 470, 471, 472, 473, 
5 474, 483, 484, 488, 489, 491, 497, 499, 500, 502, 506, 508, 510, 514, 515, 518, 
524, 543, 553, 554, 555, 556, 563, 571, 575, 576, 578, 579, 580, 583, 586, 587, 
588, 590, 591, 592, 595, 596, 598, 603, 610, 611, 612, 614, 624, 625, 626, 629, 
635, 638, 639, 640, 641, 642, 643, 644, 646, 647, 648, 649, 652, 653, 658, 659, 
660, 665, 666, 669, 671, 675, 677, 679, 681, 682, 684, 691, 695, 696, 700, 702, 
10 704, 706, 711, 712, 714, 717, 721, 723, 724, 726, 727, 728, 729, 731, 737, 739, 
740, 741, 742, 744, 746, 765, 767, 772, 773, 774, 775, 776, 780, 781, 785, 786, 
787, 788, 790, 791, 792, 793, 795, 796, 797, 798, 805, 806, 807, 810, 813, 820, 
821, 822, 824, 825, 827, 829, 830, 833, 834, 837, 838, 844, 853, 855, 873, 877, 
878, 880, 882, 887, 888, 891, 894, 901, 903, 904, 905, 911, 929, 932, 933, 935, 
15 938, 940, 948, 993, 996, 1006, 1018, 1026, 1028, 1035, 1048, 1053, 1054, 1055, 
1056, 1068, 1070, 1071, 1072, 1073, 1075, 1076, 1081, 1763, 1764. 
50%-80i inhibition at 10 [M: Compound Nos. 1, 2, 3, 4, 7, 13, 22, 23, 24, 25, 
27, 31, 32, 38, 48, 83, 119, 121, 123, 131, 215, 216, 221, 235, 337 , 351 , 354, 
358, 362, 363, 365, 367, 368, 369, 373, 378, 381, 384, 458, 459, 463, 465, 466, 
20 467, 468, 478, 479, 480, 482, 485, 486, 487, 492, 493, 494, 495, 496, 498, 501, 
503, 504, 507, 511, 512, 513, 520, 523, 527, 529, 530, 531, 532, 533, 534, 535, 
536, 537, 538, 539, 540, 541, 542, 545, 546, 547, 548, 549, 550, 551, 552, 558, 
559, 560, 561, 562, 565, 567, 568, 569, 570, 572, 573, 574, 577, 581, 582, 594, 
597, 599, 600, 602, 604, 606, 607, 608, 609, 613, 615, 616, 618, 619, 620, 621, 
25 628, 630, 631, 632, 633, 634, 636, 637, 645, 651, 654, 655, 657, 661, 662, 664, 
673, 674, 676, 678, 680, 683, 685, 687, 688, 689, 693, 703, 705, 707, 708, 709, 
710, 713, 716, 718, 719, 720, 725, 730, 732, 733, 734, 735, 736, 749, 750, 751, 
752, 753, 754, 756, 758, 760, 762, 763, 764, 766, 768, 769, 770, 771, 777, 778, 
779, 784, 794, 799, 800, 802, 804, 808, 809, 811, 812, 815, 816, 819, 828, 831, 
30 832, 835, 836, 839, 840, 845, 846, 847, 848, 850, 851, 854, 857, 858, 859, 860, 
861, 862, 863, 865, 866, 867, 868, 872, 874, 876, 886, 899, 910, 942, 998, 1004, 
1005, 1007, 1013, 1015, 1016, 1017, 1019, 1020, 1021, 1022, 1024, 1030, 1037, 
1042, 1043, 1044, 1045, 1046, 1047, 1049, 1050, 1052, 1059, 1060, 1061, 1067, 
1069, 1074, 1078, 1079, 1080, 1766. 
35 >S0% inhibition at 10 uM: Compound Nos. 461, 464, 469, 481, 490, 505, 509, 521, 
526, 528, 544, 564, 566, 601, 605, 617, 622, 623, 627, 650, 656, 663, 668, 672, 
686, 690, 692, 694, 715, 743, 747, 748, 755, 757, 759, 761, 782, 783, 803, 814, 
817, 818, 826, 849, 856, 864, 869, 870, 871, 999, 1000, 1001, 1002, 1003, 1008, 
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1009, 1010, 1011, 1012, 1023, 1029, 1031, 1032, 103J3, 1034, 1036, 1038, 1039, 
1040, 1041, 1051, 1057, 1058, 1062, 1063, 1064, 1065, 1066, 1082, 1083. 
20%-SOS inhibition at 2 (iM: Compound Nos . 1042, 1043, 1244, 1245, 1416, 1435, 
1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589, 1590, 1594, 1595, 1601, 1660, 
5 1672, 1687, 1724, 1779, 1780, 1787, 1795, 1796, 1798, 1799, 1802, 1893, 1894, 
1898, 1900, 1915, 1919, 1920, 2092, 2096, 2098, 2100. 

50%-80% inhibition at 2 |iM: Compound Nos. 1190, 1414, 1600, 2091. 2094, 2095. 
>80% inhibition at 2 MM: Compound Nos. 2093, 2097, 2099, 2103, 2104. 

10 Example 2044 : Measurement of Inhibition of MCP-1 Binding to THP-1 Cells . 

1. Construction of recombinant baculovirus carrying the human MCP-1 gene 

Based on the previously published human MCP-1 gene sequence (for example 
T. Yoshimura et al., FEBS Lett., 1989, 244, 487-493), two synthetic DNA primers 

15 ( 5 * -CACTCTAGACTCCAGCATGA- 3 ' and 5 ' -TAGCTGCAGATTCTTGGGTTG-3 1 ) flanked by re- 
striction enzyme sites were used to amplify a DNA fragment from cDNA derived 
from human endothelial cells (purchased f rom Kurabow Co. ) ; the amplified fragment 
was cut with the restriction enzymes (PstI and Xbal ) , ligated into a transfer 
vector P VL1393 (Invitrogen Co.), and the resulting vector was co-transf ected 

20 along with infectious baculovirus into Sf-9 insect cells and the supernatant 
was plaque assayed to yield human MCP-1 gene baculovirus recombinant. 

2. Synthesis of [ 12S I] -labeled human MCP-1 expressed in baculovirus 

25 using the method of K. Ishii et al . (Biochem Biophys Research 

Communications, 1995, 206, 955-961) , 5 x 10 6 Sf-6 insect cells was infected with 
5 x 10 1 PFU (plaque forming units) of the above human MCP-1 recombinant baculovirus 
and cultured for 1 days in Ex-Cell 401 medium. The culture supernatant was 
affinity purified using a heparin Sepharose column (Pharmacia Co.) and then 

30 further purified using reverse phase HPLC (Vydac C18 column) to prepare purified 
human MCP-1. The purified human MCP-1 was protein labeled by Amersham Co. using 
the Bolton Hunter method to yield -labeled baculovirus expressed human MCP-1 

(specific activity 2000 Ci/mmol) . 

35 3-1. Measurement of inhibition of binding of [ l!S I ] -labeled baculovirus 
expressed human MCP-1 to THP-1 cells (Method 1) 

Human monocytic leukemia cell line THP-1 was suspended in assay buffet 
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(RPMI-1640 (Gibco-BRL Co.) containing 0.1 f o BSA and. 25 mM HEPES adjusted to pH 
7.4) to give a cell suspension of a concentration of 1 x 10 cells/mL. The test 
compound was diluted in the assay buffer and used as the test compound solution, 
-labeled human MCP-1 described above was diluted in assay buffer to 1 mCi/mL 
5 and used as the labeled ligand solution. In a 96 well filter plate (Millipore 
Co.), 25 uL of test compound solution, 25 \iL of labeled ligand solution and 50 
uL of cell suspension were aliquoted into each well in this order, stirred (total 
reaction volume 100 ul) , and incubated for one hour at 18 °C. 

10 After the reaction, the reaction solution was filtered, and the filter 

was washed twice with 200 u-L of cold PBS (200 \iL of cold PBS was added and then 
filtered) . The filter was air-dried and 25 \iL of liquid scintillator was added 
into each well. The radioactivity retained by the cells on the filter were 
measured using TopCount (Packard Instrument Co.). 

15 

To calculate the ability of test compound to inhibit binding of human 
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of 
unlabeled human MCP-1 in place of the test compound was subtracted, while the 
counts with no test compound added was taken as 100%. 

20 

Inhibition (%> = (1 - (A - B) / (C - B) ) x 100 

(A, counts with test compound added; B, counts with 100 ng of unlabeled human 
MCP-1 added; C, counts with [ 12l I ] -labeled human MCP-1 added). 

25 

When inhibition by the cyclic amine derivative of this invention was 
measured, for example, the following compounds demonstrated 20%-50'i, S0%-80% 
and >80£ inhibitory activity at 1 nM, 10 uM or 100 uM, respectively. These 
compounds are 

30 20t>-50£ inhibition at 100 uM: Compound Nos. 3, 6, 11, 15, 16, 19, 28, 44, 88, 
92, 94, 104, 111, 112, 124, 125, 133, 219, 220, 224, 228, 236, 338, 343, 346, 
347, 348, 349, 362, 363, 367, 368, 371, 373, 381, 618, 847, 849, 850, 866, 867, 
869, 870, 871, 872, 873. 

50%-80~ inhibition at 100 uM: Compound Nos. 1, 8, 10, 12, 18, 21, 26, 30, 33, 
35 35, 39, 84, 89, 90, 91, 96, 97, 98, 99, 100, 101, 103, 106, 108, 109, 110, 116, 
122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337, 341, 342, 350, 
352, 354, 356, 359, 360, 361, 364, 366, 374, 375, 379, 382, 462, 463, 464, 557, 
686, 840, 841, 842, 843, 844, 845, 846, 848, 862, 863, 864, 865, 868. 
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>Q0% inhibition at 100 uM: Compound Nos. 2, 4, 5,. 7, 13, 14, 17, 20, 22, 23, 
24, 25, 27, 29, 31, 32, 34, 36, 38, 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 83, 
85, 86, 95, 102, 105, 107, 113, 114, 115, 119, 120, 121, 123, 127, 128, 129, 
130, 131, 132, 134, 214, 215, 217, 227, 237, 238, 331, 335, 336, 339, 340, 345, 
5 351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, 852, 861, 874. 

20S-50% inhibition at 10 uM: Compound Nos. 12, 18, 30, 34, 40, 42, 43, 51, 52, 
53, 54, 55, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 90, 97, 98, 102, 
103, 116, 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 159, 160, 
161, 162, 163, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 178, 179, 
10 190, 191, 192, 195, 197, 200, 202, 203, 204, 205, 208, 233, 234, 235, 239, 240, 
241, 242, 243, 245, 247, 249, 250, 255, 263, 264, 269, 274, 278, 279, 282, 306, 
316, 317, 323, 324, 380, 404, 409, 433, 446, 448, 449, 451, 470, 471, 473, 476, 
479, 486, 488, 489, 497, 498, 499, 501, 504, 507, 508, 509, 510, 512, 514, 516, 
519, 527, 530, 532, 542, 545, 560, 563, 564, 565, 566, 568, 569, 572, 573, 574, 
15 575, 578, 583, 584, 586, 587, 589, 590, 599, 600, 601, 603, 606, 612, 613, 620, 
621, 622, 624, 625, 627, 629, 630, 632, 634, 636, 637, 640, 641, 642, 643, 644, 
645, 646, 647, 648, 649, 658, 678, 682, 687, 692, 694, 764, 775, 856, 857, 860, 
881, 882, 883, 884, 890, 892, 899, 900, 903, 905, 907, 908, 911, 912, 916, 917, 
921, 922, 923, 925, 927, 931, 932, 935, 939, 940, 968, 986, 1039, 1041, 1045, 
20 1047, 1062, 1063, 1083. 

50%-80% inhibition at 10 uM: Compound Nos. 7, 32, 36, 61, 62, 63, 65, 67, 69, 
70, 71, 72, 73, 74, 81, 91, 105, 114, 121, 123, 134, 137, 138, 139, 146, 147, 
148, 149, 151, 154, 165, 177, 232, 244, 248, 251, 252, 253, 256, 259, 261, 266, 
267, 276, 286, 292, 293, 295, 301, 305, 307, 310, 314, 315, 320, 322, 328, 434, 
25 435, 436, 437, 439, 440, 443, 447, 450, 452, 453, 454, 455, 456, 468, 469, 472, 
474, 475, 477, 478, 480, 481, 482, 483, 485, 490, 493, 494, 500, 505, 511, 517, 
520, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617, 
853, 854, 855, 858, 859, 875, 877, 879, 880, 885, 886, 887, 888, 891, 894, 895, 
904, 906, 909, 910, 913, 914, 918, 928, 930, 933, 937, 938, 945, 970, 1040, 1044, 
30 1046. 

>80% inhibition at 10 uM: Compound Nos. 31, 45, 46, 48, 58, 68, 80, 83, 113, 
115, 142, 143, 145, 150, 152, 265, 268, 272, 275, 283, 285, 287, 288, 290, 291, 
294, 296, 297, 302, 308, 309, 313, 321, 325, 326, 358, 438, 441, 442, 444, 445, 
457, 466, 467, 484, 487, 491, 492, 495, 496, 503, 518, 537, 538, 547, 554, 876, 

35 878, 919, 929, 943. 

20%-50% inhibition at 1 uM: Compound Nos. 1118, 1121, 1136, 1143, 1146, 1158, 
1159, 1167, 1170, 1359, 1361, 1362, 1363. 

50%-80v inhibition at 1 uM: Compound Nos. 1133, 1134, 1137, 1141, 1156, 1161, 
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1162, 1163, 1164, 1166. 

>B0l inhibition at 1 uM: Compound No. 1147. 

3-2. Measurement of inhibition of binding of [ 12tj I] -labeled baculovirus 
5 expressed human MCP-1 to THP-1 cells (Method 2) 

Human monocytic leukemia cell line THP-1 was suspended in assay buffer 
(SOmMHEPES, pH 7.4, 1.0mMCaCl 3 , 5.0mMMgCl z , 0.5$ BSA) to give a cell suspension 
of a concentration of 1 x 10 cells/mL. The test compound was diluted in the 

10 assay buffer and used as the test compound solution. [ 125 I ) -labeled human MCP-1 
described above was diluted in assay buffer to 1 mCi/mL and used as the labeled 
ligand solution. In a 96 well filter plate (Millipore Co. ) , 25 \il> of test compound 
solution, 25 juL of labeled ligand solution and 50 \iL of cell suspension were 
aliquoted into each well in this order, stirred (total reaction volume 100 uX) , 

15 and incubated for one hour at 18 °C. 

After the reaction, the reaction solution was filtered, and the filter 
was washed twice with 200 jiL of cold PBS (200 \iL of cold PBS was added and then 
filtered) . The filter was air-dried and 25 uL of liquid scintillator was added 
20 into each well. The radioactivity retained by the cells on the filter were 
measured using TopCount (Packard Instrument Co.). 

To calculate the ability of test compound to inhibit binding of human 
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of 
25 unlabeled human MCP-1 in place of the test compound was subtracted, while the 
counts with no test compound added was taken as 100%. 

Inhibition (%) = {1 - (A - B)/(C - B) } x 100 

30 (A, counts with test compound added; B, counts with 100 ng of unlabeled human 
MCP-1 added; C, counts with ( 12S I ] -labeled human MCP-1 added). 

When inhibition by the cyclic amine derivative of this invention was 
measured, for example, the following compounds demonstrated 20*-50i, 50-c-80% 
35 and >80* inhibitory activity at 0.2 uM, 1 (iM or 10 |iM, respectively. These 
compounds are 

20S-50% inhibition at 10 uM: Compound No. 1560. 
50*-80£ inhibition at 10 uM: Compound No. 1550. 
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>80 f o inhibition at 10 fiM: Compound Nos. 541, 1042, 1043, 1559. 
20%-50i inhibition at 1 fM- Compound Nos. 1098, 1100, 1101, 1104, 1105, 1109, 
1110, 1116, 1174, 1175, 1176, 1178, 1187, 1188, 1189, 1197, 1198, 1199, 1200, 
1201, 1202, 1209, 1210, 1211, 1212, 1222, 1225, 1229, 1230, 1237, 1238, 1243, 
5 1250, 1259, 1261, 1265, 1266, 1272, 1277, 1282, 1294, 1299, 1302, 1307, 1315, 
1318, 1319, 1320, 1329, 1330, 1335, 1336, 1337, 1343, 1344, 1353, 1355, 1356, 
1357, 1358, 1368, 1372, 1385, 1386, 1392, 1400, 1413, 1422, 1423, 1425, 1426, 
1429, 1430, 1432, 1437, 1440, 1445, 1446, 1447, 1448, 1450, 1452, 1453, 1455, 
1458, 1459, 1461, 1463, 1464, 1466, 1468, 1469, 1470, 1471, 1474, 1479, 1482, 
10 1485, 1507, 1508, 1510, 1511, 1512, 1513, 1514, 1515, 1516, 1518, 1519, 1521, 
1522, 1524, 1535, 1538, 1540, 1542, 1544, 1571, 1573, 1574, 1575, 1576, 1577, 
1578, 1579, 1580, 1581, 1582, 1585, 1587, 1598, 1602, 1603, 1604, 1609, 1611, 
1612, 1613, 1614, 1615, 1616, 1617, 1618, 1622, 1627, 1630, 1643, 1646, 1662, 
1669, 1716, 1717, 1723, 1728, 1731, 1733, 1736,' 1739, 1740, 1747, 1750, 1755, 
15 1757, 1758, 1759, 1760, 1761, 1762, 1769, 1770, 1771, 1772, 1773, 1774, 1777, 
1783, 1784, 1785, 1791, 1793, 1904, 1911, 1917, 2057, 2061, 2063, 2064, 2065, 
2066, 2067, 2068, 2069, 2071, 2072, 2073, 2074, 2075, 2076, 2080, 2081, 2082, 
2110, 2112, 2123, 2130, 2131, 2139. 

50%-80% inhibition at 1 uM: Compound Nos . 37, 298, 318, 1084, 1091, 1103, 1106, 
20 1108. 1111, 1113, 1114, 1115, 1138, 1142, 1165, 1179, 1190, 1192, 1193, 1195, 
1196. 1204, 1205, 1206, 1207, 1208, 1245, 1246, 1255, 1257, 1258, 1262, 1263, 
1293, 1300, 1342, 1351, 1352, 1354, 1370, 1371, 1373, 1375, 1377, 1378, 1380, 
1381, 1383, 1384, 1391, 1411, 1412, 1414, 1417, 1418, 1419, 1421, 1424, 1431, 
1436, 1439, 1449, 1454, 1456, 1457, 1460, 1462, 1472, 1473, 1487, 1502, 1504, 
25 1506, 1517, 1525, 1526, 1527, 1529, 1530, 1531, 1532, 1533, 1534, 1536, 1537, 
1539, 1541, 1545, 1593, 1600, 1601, 1606, 1608, 1619, 1620, 1621, 1623, 1624, 
1625, 1626, 1628, 1629, 1645, 1650, 1654, 1658, 1663, 1664, 1665, 1670, 1671. 
1672, 1673, 1675, 1678, 1679, 1681, 1684, 1687, 1688, 1689, 1690, 1711, 1712, 
1714, 1718, 1722, 1725, 1726, 1727, 1729, 1730, 1732, 1734, 1735, 1737, 1741, 

30 1742, 1743, 1744, 1745. 1746, 1748, 1751, 1753, 1754, 1756, 1779, 1781, 1782, 
1786, 1788. 1789, 1790, 1792, 1795, 1797, 1798, 1800, 1801, 1804, 1848, 1862, 
1883, 1885, 1886, 1887, 1889, 1893, 1894, 1903, 1905, 1910, 1912, 1913, 1914, 
1918, 1922, 1976, 1985, 2027, 2035, 2062, 2083, 2084, 2088, 2089, 2090, 2111, 
2124, 2125, 2126, 2135. 

35 >80% inhibition at 1 uM: Compound Nos. 299, 311, 312, 329, 1042, 1043, 1085, 
1119, 1191, 1203, 1220, 1228, 1236, 1244, 1256, 1288, 1295, 1308, 1310, 1376, 
1382, 1393, 1395, 1415, 1416, 1420, 1435, 1438, 1441, 1480, 1481, 1570, 1583, 
1584, 1589, 1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666, 1668, 1695, 1696, 
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1697, 


1698, 


1699, 


1701, 


1702, 


1703, 


1704, 


1705, 


1706, 


1707, 


1708, 


1709, 


1713, 


1724, 


1749, 


1752, 


1775, 


1776, 


1778, 


1780, 


1787, 


1794, 


1796, 


1799, 


1802, 


1803, 


1841, 


1869, 


1870, 


1871, 


1872, 


1876, 


1877, 


1892, 


1896, 


1897, 


1898, 


1899, 


1900, 


1901, 


1902, 


1906, 


1907, 


1908, 


1909, 


1915, 


1916, 


1919, 


1920, 


1921, 


2085, 


2086, 


2087, 


2113, 


2114, 


2118, 


2119, 


2120, 


2121, 


2122, 


2127, 


2128, 


2129, 


2132, 


2133, 


2136, 


2137, 


2138, 


2159, 


2161, 


2162, 


2187, 


2189, 


2193. 










20%-50§ inhibition at 0.2 ^M: Compound Nos 


1680, 


1682, 


1686, 


1691, 


1694, 


1700, 


1805, 


1810, 


1811, 


1812, 


1813, 


1815, 


1816, 


1817, 


1818, 


1819, 


1820, 


1824, 


1825, 


1826, 


1827, 


1828, 


1832, 


1833, 


1834, 


1835, 


1836, 


1839, 


1840, 


1842, 


1843, 


1851, 


1852, 


1853, 


1854, 


1855, 


1856, 


1858, 


1859, 


1860, 


1863, 


1864, 


1865, 


1866, 


1868, 


1874, 


1878, 


1879, 


1880, 


1888, 


1890, 


1891, 


1895, 


1926, 


1927, 


1928, 


1929, 


1930, 


1934, 


1935, 


1937, 


1945, 


1946, 


1951, 


1952, 


1953, 


1954, 


1959, 


1960, 


1961, 


1962, 


1966, 


1969, 


1970, 


1971, 


1972, 


1973, 


1977, 


1978, 


1979, 


1980, 


1981, 


1985, 


2014, 


2027, 


2028, 


2033, 


2035, 


2039 


2040, 


2041, 


2042, 


2044 


, 2045 


, 2046 






50%-80% inhibition at 0. 


2 MM: 


Compound Nos 


1677, 


1678, 


1679, 


1681, 


1687, 


1688, 


1689, 


1690, 


1695, 


1697-, 


1808, 


1809, 


1841, 


1848, 


1861, 


1862, 


1869, 


1870, 


1871, 


1872, 


1873, 


1876, 


1877, 


1883, 


1884, 


1885, 


1886, 


1887, 


1889, 


1893, 


1894, 


1976. 



>80% inhibition at 0.2 (nM: Compound No. 1696, 1892. 

Example 2045: Measurement of Inhibition of Binding of [ 125 1 3 -Labeled 
Human MCP-1 to Cells Expressing the MCP-1 Receptor. 

1. Derivation of cells expressing the MCP-1 receptor 

cDNA fragment containing the MCP-1 receptor reported by S. Yamagami et 
al., Biochemical Biophysical Research Communications 1994, 202, 1156-1162) was 
cloned into the expression plasmid pCEP4 (Invitrogen Co.) at the NotI site, and 
the plasmid obtained was trans fected into the human kidney epithelial cell line 
293-EBNA using the Lipof ectamine reagent (Gibco-BRL Co.). The cells were 
cultured in the presence of the selective agent (Hygromycin) , and a stably 
expressing trans fectant line was obtained. The expression of the receptor was 
confirmed by binding of [ UL I] -labeled human MCP-1. 

2. Measurement of inhibition of binding of [ 12 ' J I ] -labeled baculovirus 
expressed human MCP-1 to the MCP-1 receptor expressing cells 

The MCP-1 receptor expressing cells on tissue culture dishes were scraped 
using a cell scraper and suspended in assay buffer (D-MEM { Gibco-BRL Co.) 
containing 0. 12 BSA and 25 mM HEPES adjusted to pH 7 . 4 ) to give a cell suspension 
of a concentration of 6 x 10'' cells/mL. The test compound was diluted in the 
assay buffer. The remainder of the procedure was as described in Example 2044. 
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When the inhibition by some typical compounds of the present invention 
was measured, the inhibitory activities were substantially the same as those 
in Example 2044, respectively. 

5 

Example 2046: Measurement of Inhibition of Cell Chemotaxis. 
In order to determine the inhibition of cell chemotaxis by the compounds 
of this invention, we measured cell chemotaxis caused by monocyte chemotactic 
factor MCP-1 using the human monocytic leukemia cell line THP-1 as the chemotactic 

10 cell according to the method of Fall etal. (J. Immunol . Methods , 190, 33, 239-247). 
2 x 10 6 cells/mL of THP-1 cells (suspended in RPMI-1640 (Flow Laboratories Co.) 
+ 10% FCS) was placed in the upper chamber (200 \xh) of a 96 well micro-chemotaxis 
chamber (Neuroprobe, registered tradename), and human recombinant MCP-1 in a 
same solution (Peprotech Co.) at a final concentration of 20 ng/mL was placed 

15 in the lower chamber, with a polycarbonate filter (PVp-free, Neuroprobe; 
registered tradename) placed between the two chambers. These were incubated 
at 37 °C for 2 hr in 5% C0 2 . 

The filter was removed, and the cells which had migrated to the underside 
of the filter was fixed, stained using Diff Quick (Kokusai Shiyaku Co.) and then 

20 quantitated using a plate reader (Molecular Device Co.) at a wavelength of 550 
nm to determine the index of cell migration as a mean of 3 wells. In addition, 
test compounds were placed in the upper and lower chambers along with THP-1 and 
MCP-1, respectively, and the inhibition of cell migration (inhibition IC 50 <uM) ) 
was determined. Inhibition was defined as { (cells migration induced MCP-1 with 

25 no test compound in the upper and lower chambers) - (cells migration with no 
MCP-1 added in the lower chamber) = 100%), and the concentration of the test 
compound which gave 50% inhibition was designated IC Ml . 

When inhibition by the cyclic amine derivative of this invention was 
30 measured, for example, the 50% inhibition concentration (IC 5 ) for the 
following compounds were IC W < 0.1 |iM. 

IC M < 0.1 ^: Compound Nos . 4, 37, 298, 299, 311, 312, 318, 329, 461, 886, 909, 
1042, 1043, 1085, 1119, 1138, 1142, 1165, 1179, 1191, 1203, 1205, 1220, 1228, 
1236, 1244, 1245, 1256, 1288, 1293, 1295, 1308, 1310, 1352, 1376, 1382, 1393, 
35 1395, 1416, 1420, 1435, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584, 
1589, 1590, 1594, 1595, 1600, 1601, 1607, 1660, 1661, 1664, 1666, 1668, 1698, 
1699, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 1709, 1713, 1775, 1776, 1778, 
1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1899, 1900, 1901, 1902, 
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1906, 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2087, 2114, 2128, 2129, 
2132, 2137, 2141, 2144, 2157, 2158, 2189. 
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Claims 



What is claimed is: 

1. A compound of the formula (I) below: 

,(CH 2 ) k * 0 R 



4 



R 1 / 

>-(CH2),-N )-(CH 2 )„-N-C-(CH 2 ) p — |-(CH 2 ),-G-R e (I) 

R 2 \ch 2 )J " 3 r5 

, a pharmaceutical^ acceptable acid addition salt thereof or a pharmaceutical^ 
acceptable d-Cs alkyl addition salt thereof, 
5 wherein R 1 is a phenyl group, a C 3 -C 8 cycloalkyl group, or an aromatic 

heterocyclic group having 1-3 heteroatoms selected from the group consisting 
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 
ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the 
10 group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof, to form a condensed ring, and the phenyl group, C 3 -C 8 
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a d-C s alkyl group, a C 3 -C 8 
15 cycloalkyl group, a C 2 -C 6 alkenyl group, a C,-C 6 alkoxy group, a Cj-C 6 alkylthio 
group, a C 3 -C 5 alkylene group, a C 2 -C« alkylenoxy group, a d-C, alkylenedioxy 
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a 
benzyloxy group, a benzoylamino group, a C 2 -C, alkanoyl group, a C 2 -C, 
alkoxycarbonyl group, a C 2 -C 7 alkanoyloxy group, a C 2 -C, alkanoylamino group, 
20 a C 2 -C, N-alkylcarbamoyl group, a C 4 -C 9 W-cycloalkylcarbamoyl group, a C,-C 6 
alkylsulfonyl group, a C 3 -C a (alkoxycarbonyl) methyl group, a W-phenylcarbamoyl 
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1- 
pyrrolidinylcarbonyl group, a divalent group represented by the formula: - 
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino 
25 group, a mono(C 1 -C 6 alkyl) amino group, or a di(C,-C 6 alkyl) amino group, wherein 
the substituent for the phenyl group, C } -C s cycloalkyl group, aromatic 
heterocyclic group, or condensed ring is optionally substituted with one or more 
of a halogen atom, a hydroxy group, an amino group, a trif luoromethyl group, 
a C,-C 6 alkyl group, or a C,-C« alkoxy group; 
30 R J is a hydrogen atom, a d-C e alkyl group, a C,-C, alkoxycarbonyl group, 

a hydroxy group, or a phenyl group, in which the d-C 6 alkyl or phenyl group may 
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be substituted with one or more of a halogen atom, a hydroxy group, a C^C* alkyl 
group, or a Cj-C 6 alkoxy group, and when j = 0, FT is not a hydroxy group; 
j represents an integer of 0-2; 
35 k represents an integer of 0-2; 

m represents an integer of 2-4; 
n represents 0 or 1; 

is a hydrogen atom or a Ci~C s alkyl group optionally substituted with 
one or two phenyl groups each of which may be substituted with one or more of 
40 a halogen atom, a hydroxy group, a C^C* alkyl group, or a d-Cs alkoxy group; 

R 4 and R 5 are the same or different from each other and are a hydrogen 
atom, a hydroxy group, a phenyl group, or a Ci-C 6 alkyl group, in which the Ci-C 6 
alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy 
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, a mercapto 
45 group, a guanidino group, a C 3 -C s cycloalkyl group, a C x -C 6 alkoxy group, a C^-Cg 
alkylthio group, a phenyl group optionally substituted with one or more of a 
halogen atom, a hydroxy group, a Cj-Ce alkyl group, a C^Cs alkoxy group, or a 
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 
a C 2 -C 7 alkanoyl group, a C 2 -C ? alkoxycarbonyl group, a C 2 -C 7 alkanoyloxy group, 
50 a C 2 -C 7 alkanoylamino group, a C 2 -C 7 N- alkyl carbamoyl group, a C^C* alkylsulf onyl 
group, an amino group, a mono(C!-C 6 alkyl) amino group, a di (C^Ce alkyl) amino 
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof and optionally condensed with benzene ring, or R 4 and R 5 taken 
55 together form a 3 to 6 merabered cyclic hydrocarbon; 
p represents 0 or 1; 
q represents 0 or 1; 

G is a group represented by -CO-, -SO,-, -CO-0-, -NR 7 -C0-, -CO-NR 7 -, 
-NH-CO-NH-, -NH-CS-NH-, -NR 7 -S0 2 -, -S0 2 -NR 7 -, -NH-CO-0-, or -O-CO-NH-, wherein 

60 R 7 is a hydrogen atom or a C^-C* alkyl group, or R 7 taken together with R b represents 
C 2 -C 5 alkylene group; 

R 6 is a phenyl group, a C 3 -C 9 cycloalkyl group, a C,-C e cycloalkenyl group, 
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, 

65 or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 
group may be condensed with a benzene ring or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 
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ring, and the phenyl group, C 3 -C B cycloalkyl group, C,-C 8 cycloalkenyl group, 
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted 
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group, 
a trifluoromethyl group, a C.-C, alkyl group, a Ci -C. cycloalkyl group, a C : - 
C 6 alkenyl group, a C.-C, alkoxy group, a C 3 -C 8 cycloalkyloxy group, a C.-C, 
alkylthio group, a Cl -C, alkylenedioxy group, a phenyl group, a phenoxy group, 
a phenylamino group, a benzyl group, a benzoyl group, a phenylsulf inyl group, 
a phenylsulfonyl group, a 3- P henylureido group, a C 2 -C, alkanoyl group, a C 2 -C 7 
alkoxycarbonyl group, a C 2 -C 7 alkanoyloxy group, a C 2 -C 7 alkanoylamino group, 
a C 2 -C 7 W-alkylcarbamoyl group, a Cl -C 6 alkylsulf onyl group, a phenyl carbamoyl 
group, a »,#-di (C,-C, alkyl) sulfamoyl group, an amino group, a mono( Cl -C 6 
alkyl) amino group, a dl(C,-C alkyl) amino group, a benzylamino group, a C 2 -C, 
(alkoxycarbonyl) amino group, a Cl -C« (alkylsulf onyl) amino group, or a bis( Cl -C 6 
alkylsulfonyl) amino group, wherein the substituent for the phenyl group, C 3 -C 8 
cycloalkyl group, C 3 -C e cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring is optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 
a Cl -C. alkyl group, a Cl -C s alkoxy group, a C.-C, alkylthio group, a mono( Cl -C 6 
alkyl) amino group, or a di( Cl -C 6 alkyl) amino group. 



2 



A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cl -C. alkyl addition salt as set forth in claim 1, 
wherein k = 1 and m = 2 in the above formula (I). 



3 



A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C,-* alkyl addition salt as set forth in claim 2, 
wherein n = 0 in the above formula (I). 



4. 



A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cl -C. alkyl addition salt as set forth in claim 1, 
wherein k = 0, m = 3 and n = 1 in the above formula (I) . 

5. A compound, its pharmaceutical^ acceptable acid addition salt or its 

pharmaceutical^ acceptable C.-C. alkyl addition salt as set forth in claim 1, 
wherein k = 1 and m = 3 in the above formula (I) . 
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6. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci~C$ alkyl addition salt as set forth in claim 1, 
wherein k = 2 and m = 2 in the above formula (I). 

7. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable C x -C 6 alkyl addition salt as set forth in claim 6, 
wherein n = 1 in the above formula (I). 

8. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable C x -C € alkyl addition salt as set forth in claim 1, 
wherein k = 1 and m = 4 in the above formula (I). 

9. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-C 6 alkyl addition salt as set forth in claim 1, 
wherein j = 0 in the above formula (I). 

10. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-C 6 alkyl addition salt as set forth in claim 1, 
wherein p = 0, q = 0 and G is a group represented by -NR'-CO- in the above formula 
(I) • 

11. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable C^Ce alkyl addition salt as set forth in claim 1, 
wherein R 2 is a hydrogen atom, R 5 is a hydrogen atom and R 7 is a hydrogen atom 
in the above formula (I) . 

12. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable C x -C s alkyl addition salt as set forth in claim 1, 
wherein the substituent for the phenyl group, C 3 -C 3 cycloalkyl group, aromatic 
heterocyclic group, or condensed ring in R 1 is one or more of a halogen atom, 
a hydroxy group, a C^-Ce alkyl group, a C 2 -C 6 alkenyl group, a C x -C 6 alkoxy group, 
a C!-C 6 alkylthio group, a C 2 -C„ alkylenoxy group, a methylenedioxy group, a 
W-phenyl carbamoyl group, an amino group, a monofC^-C* alkyl) amino group, or a 
di{C!-C 6 alkyDamino group in the above formula (I). 

13. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
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wherein the substituent for the phenyl group, C 3 -C B cycloalkyl group, C,-C 8 
cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed ring 
5 in R 6 is one or more of a halogen atom, a nitro group, a trif luoromethyl group, 
a d-d alkyl group, a d"d alkoxy group, a phenylsulf onyl group, a C : -C, 
alkanoylamino group, or an amino group in the above formula (I) . 

14. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cl -C 6 alkyl addition salt as set forth in claim 1, 
wherein R 1 is a phenyl group or an isoxazolyl group in the above formula (I). 

15. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable d"d alkyl addition salt as set forth in claim 1, 
wherein R 6 is a phenyl group, a furyl group, or a thienyl group in the above 
formula (I) . 

5 

16. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell using a pharmaceutical preparation 
containing a therapeutically effective amount of a compound represented by the 
formula (I) below: 

,(CH 2 ) k . o R 4 

R y_ (CH2 ).-N }-(CH 2 ) n -N-C-(CH 2 ) p -4-(CH 2 ) q -G-R 6 (I) 

w 

, a pharmaceutical^ acceptable acid addition salt thereof or a pharmaceutical^ 
acceptable d-d alkyl addition salt thereof, 

wherein R 1 is a phenyl group, a d"d cycloalkyl group, or an aromatic 
heterocyclic group having 1-3 heteroatoms selected from the group consisting 
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 
ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the 
group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof, to form a condensed ring, and the phenyl group, d"d 
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a d-C 6 alkyl group, a C :> -C 2 
cycloalkyl group, a d-d alkenyl group, a Cl -C 6 alkoxy group, a C,-C 6 alkylthio 
group, a Ci -C, alkylene group, a C 2 -C< alkylenoxy group, a C,-C 3 alkylenedioxy group, 
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20 a phenyl group, a phenoxy group, a phenylthio group, a-benzyl group, a benzyloxy 
group, a benzoylamino group, a C 2 -C 7 alkanoyl group, a C 2 -C 7 alkoxycarbonyl group, 
a C 2 -C 7 alkanoyloxy group, a C 2 -C 7 alkanoyl ami no group, a C 2 -C 7 JV- alkyl carbamoyl 
group, a C 4 -C 9 W-cycloalkylcarbamoyl group, a C^-Ce alkylsulf onyl group, a C 3 -C 8 
(alkoxycarbonyl) methyl group, a iV-phenyl carbamoyl group, a piperidinocarbonyl 
25 group, a morpholinocarbonyl group, a 1-pyrrolidinylcarbonyl group, an amino 
group, a mono(C!-C 6 alkyl) amino group, or a di {Cj-Ce alkyl) amino group, wherein 
the substituent for the phenyl group, C 3 -C a cycloalkyl group, aromatic 
heterocyclic group, or condensed ring is optionally substituted with one or more 
of a halogen atom, a hydroxy group, an amino group, a trif luoromethyl group, 
30 a Cj-C 6 alkyl group, or a C 3 -C 6 alkoxy group; 

R c is a hydrogen atom, a Cj-Ce alkyl group, a C 2 -C 7 alkoxycarbonyl group, 
a hydroxy group, or a phenyl group, in which the C^Ce alkyl or phenyl group may 
be substituted with one or more of a halogen atom, a hydroxy group, a Cj-Cs alkyl 
group, or a Cj-C 6 alkoxy group, and when j = 0, R : is not a hydroxy group; 
35 j represents an integer of 0-2; 

k represents an integer of 0-2; 
m represents an integer of 2-4; 
n represents 0 or 1; 

R 3 is a hydrogen atom or a Ci-C 6 alkyl group optionally substituted with 

40 one or two phenyl groups each of which may be substituted with one or more of 
a halogen atom, a hydroxy group, a C^-Ce alkyl group, or a d-C 6 alkoxy group; 

R 4 and R 5 are the same or different from each other and are a hydrogen 
atom, a hydroxy group, a phenyl group, or a Ci-C 6 alkyl group, in which the Cj-Ce 
alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy 

45 group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, a mercapto 
group, a guanidino group, a C 3 -C 8 cycloalkyl group, a C x -C^ alkoxy group, a C x -C c 
alkylthio group, a phenyl group optionally substituted with one or more of a 
halogen atom, a hydroxy group, a d-C 6 alkyl group, a Ci-C 6 alkoxy group, or a 
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 

50 a C 2 -C 7 alkanoyl group, a C 2 -C 7 alkoxycarbonyl group, a C 2 -C 7 alkanoyloxy group, 
a C 2 -C 7 alkanoylamino group, a C 2 -C 7 N-alkyl carbamoyl group, a C^-Cg alkylsulf onyl 
group, an amino group, a mono(C,-C 6 alkyl) amino group, a di(Cj-C 6 alkyl) amino 
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 

55 combination thereof and optionally condensed with benzene ring, or R 4 and R 5 taken 
together form a 3 to 6 membered cyclic hydrocarbon; 

360 



BNSDOCID <WO 93256S6A1_I_> 



WO 99/25686 



PCT/US98/23254 



60 



65 



70 



75 



80 



85 



90 



p represents 0 or 1; 
q represents 0 or 1; 

G is a group represented by -CO-, -SO,-. -CO-0-, -NR'-CO-, -CO-NR 1 -, 
-NH-CO-NH-, -NH-CS-NH- , -NR 7 -SO r -, -SO.-NR 1 -, -NH-CO-0-, or -0-CO-NH-, wherein 
r 7 is a hydrogen atom or a C,-C, alkyl group, or R 1 taken together with R* represents 

C 2 -C b alkylene group; 

R 6 is a phenyl group, a Cj-C, cycloalkyl group, a C 3 -C 8 cycloalkenyl group, 
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, 
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 
group may be condensed with a benzene ring or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 
ring, and the phenyl group, C 3 -C 8 cycloalkyl group, Ci -C 8 cycloalkenyl group, 
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted 
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group, 
a trifluoromethyl group, a C x -C. alkyl group, a C 3 -C 6 cycloalkyl group, a C 2 - 
C 6 alkenyl group, a Cl -C, alkoxy group, a C 3 -C e cycloalkyloxy group, a C t -C t 
alkylthio group, a C.-C, alkylenedioxy group, a phenyl group, a phenoxy group, 
a phenylamino group, a benzyl group, a benzoyl group, a phenylsulf inyl group, 
a phenylsulfonyl group, a 3-phenylureido group, a C 2 -C, alkanoyl group, a C 2 -C 7 
alkoxycarbonyl group, a C 2 -C 7 alkanoyloxy group, a C.-C, alkanoylamino group, 
a C-C, N-alkylcarbamoyl group, a Cl -C, alkylsulfonyl group, a phenylcarbamoyl 
group, a N, N-di (C x -C, alkyl) sulfamoyl group, an amino group, a mono( Cl -C 6 
alkyl) amino group, a di (C,-C, alkyl) amino group, a benzylamino group, a C 2 -C, 
(alkoxycarbonyl) amino group, a C.-C, (alkylsulfonyl) amino group, or a bis (C.-C, 
alkylsulfonyl) amino group, wherein the substituent for the phenyl group, C 3 -C 3 
cycloalkyl group, C 3 -C e cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring is optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 
a Cl -C. alkyl group, a Cl -C, alkoxy group, a C.-C. alkylthio group, a mono( Cl -C 6 
alkyl) amino group, or a di (C,-C« alkyl) amino group. 

17. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k = 1 and m = 2 in the above formula (I) . 
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18. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 17, wherein 
n = 0 in the above formula (I). 

19. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k = 0, m = 3 and n = 1 in the above formula (I) . 

20. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k =1 and m = 3 in the above formula (I). 

21. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k = 2 and m = 2 in the above formula (I) . 

22. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 21, wherein 
n = 1 in the above formula (I) . 

23. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k = 1 and m = 4 in the above formula (I) . 

24. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
j = 0 in the above formula (I) . 

25. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
p = 0, q = 0 and G is a group represented by -NR'-CO- in the above formula (I) . 

26. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
R 2 is a hydrogen atom, R 3 is a hydrogen atom and R 7 is a hydrogen atom in the 
above formula (I) . 
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27. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in Claim 16, wherein 
the substituent for the phenyl group, C 3 -C 8 cycloalkyl group, aromatic 
heterocyclic group, or condensed ring in R 1 is one or more of a halogen atom, 
a hydroxy group, a C,-C« alkyl group, a C 2 -C 6 alkenyl group, a Cl -C alkoxy group, 
a C,-C« alkylthio group, a C 2 -C 4 alkylenoxy group, a methylenedioxy group, a 
N-phenylcarbamoyl group, an amino group, a mono( Cl -C 6 alkyDamino group, or a 
di(C»-C« alkyDamino group in the above formula (I). 

28. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell-and/or its action on a target cell as set forth in claim 16, wherein 
the substituent for the phenyl group, C 3 -C 8 cycloalkyl group, C 3 -C„ cycloalkenyl 
group, benzyl group, aromatic heterocyclic group, or condensed ring in R 6 is 
one or more of a halogen atom, a nitro group, a trif luoromethyl group, a d-C, 
alkyl group, a C,-C alkoxy group, a phenylsulf onyl group, a c 2 -C, alkanoylamino 
group, or an amino group in the above formula (I). 

29. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
R 1 is a phenyl group or an isoxazolyl group in the above formula (I). 

30. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
R< is a phenyl group, a furyl group, or. a thienyl group in the above formula 

(I) ■ 

31. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
the chemokine is MIP-la. 

32. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
the chemokine is MCP-1. 

33. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
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the chemokine receptor is CCR1 . 

34. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
the chemokine receptor is CCR2A or CCR2B. 

35. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Ci-C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ { N- (2-amino-5-chlorobenzoyl) glycyl ) aminomethyl] - 
1- { 4-chlorobenzyl ) piperidine . 

5 

36. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C x -C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ { N- (2-amino-4 , 5- 
difluorobenzoyl) glycyl ) aminomethyl] -1- ( 4-chlorobenzyl) piperidine. 

5 

37. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C^-Cg alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ {N- (2-amino-5- 
trif luoromethylbenzoyl ) glycyl ) aminomethyl ] - 1- ( 4-chlorobenzyl ) piperidine . 

5 

38. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C!-C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ { N- (2-amino-5- 
trifluoromethoxybenzoyl ) glycyl} aminomethyl] -1- (4-chlorobenzyl) piperidine. 

5 

39. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C^Cr alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ { N- ( 2 -amino- 4 , 5- 
di f luorobenzoyl ) glycyl } aminomethyl ] - 1- ( 4 -bromobenzyl ) piperidine . 

5 

40. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cj-Cg alkyl addition salt as set forth in claim 1, 
wherein the compound is 1- (2-amino-4-chlorobenzyl ) -4- [ (N- (2-amino-5- 
tri f luoromethylbenzoyl ) glycyl } aminomethyl ] piperidine . 

5 

41. A compound, its pharmaceutical^ acceptable acid addition salt or its 
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pharmaceutical^ acceptable C,-C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 1- (3-amino-4-methoxybenzyl) -4- [ (N- (2-amino-4 , 5- 
di f luorobenzoyl ) glycyl } aminomethyl ] piperidine . 

5 

42. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C,-C s alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ (N- (2 -amino- 4, 5- 
dif luorobenzoyl ) glycyl ) aminomethyl] -1- 1 4-chloro-3- 

5 (methylamino) benzyl ) piperidine . 

43. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C x -C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ {N- ( 2- amino- 5- 
trifluoromethylbenzoyl)glycyl)aminomethyl]-l-(2-thioxo-2,3-dihydro-l,3- 

5 benzoxazol-5-ylmethyl ) piperidine . 

44. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cl -C, alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ { N- (2-amino-S- 
trif luoromethylbenzoyl ) glycyl } amino] -1- (4-chlorobenzyl) pyrrolidine. 

5 

45. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C»-C s alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ ( W- (2-amino-S- 
trif luoromethylbenzoyl) glycyl) amino] -1- (4-methoxybenzyl) pyrrolidine. 

5 

46. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cl -C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ I W- (2-amino-5- 
trif luoromethylbenzoyl ) glycyl ) amino] -1- (3,4- 

5 methylenedioxybenzyl ) pyrrolidine . 

47. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cl -C 6 alkyl addition salt as set forth in claim 1, 
wh erein the compound is 3- [ (W- (2-amino-5- 
trifluoromethylbenzoyl)glycyl)amino]-l-(2,3-dihydro-l-benzofuran-5- 

5 ylmethyl) pyrrolidine. 

365 



EMSOOCID <WO_ 992S6B8A1J > 



WO 99/25686 



PCT/US98/23254 



48. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C,-C s alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ ( N- (2-amino-5- 
trif luoromethylbenzoyl) glycyl ) amino] -1- (4-methylthiobenzyl ) pyrrolidine . 

49. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C,-C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- ( ( W- (2-amino-S- 
trif luoromethylbenzoyl) glycyl ) amino] -1- (4-ethylbenzyl ) pyrrolidine. 

50. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C^d alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ { N- (2-amino-S- 
tri f luoromethoxybenzoyl ) glycyl ) amino] -1- ( 4 -ethylbenzyl ) pyrrolidine . 

51. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Cj-Ce alkyl addition salt as set forth in claim 1, 
wherein the compound is 1- (3-amino-4-methoxybenzyl) -3- [ ( N- (2-amino-S- 
trif luoromethylbenzoyl) glycyl 1 amino] pyrrolidine. 

52. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable d-C, alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ ( W- (2-amino-5- 
trif luoromethylbenzoyl) glycyl ) amino] -1- (4-chloro-3- 

methylbenzyl ) pyrrolidine . 

53. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C,-C s alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [< W- (2-amino-S- 
trif luoromethylbenzoyl ) glycyl ) amino] -1- ( 4 -hydroxy- 3- 

(methylamino) benzyl ) pyrrolidine . 

54. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C,-C 6 alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [( N- (2-amino-S- 
trif luoromethylbenzoyl) glycyl ) amino] -1- ( 1 , 3-benzoxazol- 5- 

366 



aNSOOCID <WO 992S68SAtJ_> 



WO 99/25686 PCT/US98/23254 



5 ylmethyl) pyrrolidine. 
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ring, and the phenyl group, C 3 -C 8 cycloalkyl group, C 3 -C 8 cycloaltcenyl group, benzyl group, 

aromatic heterocyclic group, or condensed ring may be substituted with one or more of a 

halogen atom, a hydroxy group, a mercapto group, a cyano group, a nitro group, a 

thiocyanato group, a carboxy group, a carbamoyl group, a trifluoromethyl group, a C\-Ce 

alkyl group, a C 3 -C 6 cycloalkyl group, a C 2 -G> alkenyl group, a Ci-C 6 alkoxy group, a C 3 -C 8 

cycloalkyloxy group, a C\-C 6 alkylthio group, a Ci-C 3 alkylenedioxy group, a phenyl group, 

a phenoxy group, a phenylamino group, a benzyl group, a benzoyl group, a phenylsulfinyl 

group, a phenylsufonyl group, a 3-phenylureido group, a C 2 -C 7 alkanoyl group, a C 2 -C 7 

alkoxycarbonyl group, a C 2 -C 7 alkanoyloxy group, a C 2 -C 7 alkanoylamino group, a C 2 -C 7 N- 

alkylcarbamoyl group, a Ci-C 6 alkylsulfonyl group, a phenylcarbamoyl group, aN,N-di (d- 

Cs alkyl) sulfamoyl group, an amino group, a mono (Ci-Ce alkyl) amino group, a di (Ci-C 6 

alkyl) amino group, a benzylamino group, a C 2 -C 7 (alkoxycarbonyl) amino group, a Ci-Ce 

(alkylsulfonyl) amino group, or a bis (Ci-C 6 alkylsulfonyl) amino group, wherein the 

substituent for the phenyl group, C 3 -C 8 cycloalkyl group, C 3 -C 8 cycloalkenyl group, benzyl 

group, aromatic heterocyclic group, or condensed ring is optionally substituted with one or 

more of a halogen atom, a cyano group, a hydroxy group, an amino group, a trifluoromethyl 

group, a Ci-C 6 alkyl group, a Ci-C 6 alkoxy group, a CrC 6 alkylthio group, a mono (Ci-C 6 

alkyl) amino group, or a di (Ci-C 6 alkyl) amino group, with the proviso that when k = 2, m = 

2, n = 0, and the phenyl group in R 1 is not substituted, Ci-C 6 alkyl group as a substituent for 

the phenyl group, C 3 -C 8 cycloalkyl group, C 3 -C 8 cycloalkenyl group, benzyl group, aromatic 

heterocyclic group, or condensed ring in R 6 is not substituted with an amino group and R 6 is 

not a benzyl group. 

2. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutically acceptable Ci-C* alkyl addition salt as set forth in claim 1, wherein k = 1 
and m = 2 in the above formula (I). 

3. A compound, its pharmaceutically- acceptable acid addition salt or its 
pharmaceutically acceptable Ci-C 6 alkyl addition salt as set forth in claim 2, wherein n = 0 in 
the above formula (I). 
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4. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable Ci-C 6 alkyl addition salt as set forth in claim 1, wherein k = 0, 
m = 3 and n = 1 in the above formula (I). 

5. A compound, its pharmaceutical^ acceptable acid addition salt or its 
pharmaceutical^ acceptable C\-C$ alkyl addition salt as set forth in claim 1, wherein k = 1 
and m = 3 in the above formula (I). 
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(54) Title: PROTEASE INHIBITORS 
(57) Abstract 



Tli is invention relates to compounds of formula (I) wherein: Y is 
or NR'R 2 ; R 1 is R' 




(i) 



Ar 

R"C(0), R'*C(S), R ,, S0 2 , R"OC(0), R"R'NC(0), or 
R"R'NC(S); R 2 is H, Ci-*alkyl, C2-6alkenyl, Ar-Co-6alkyl, or Het-Co-6alkyl; 
R 3 is H, C2-6aIkenyl, C2-6alkynyl, Het, Ar or Ci_6alkyl optionally substituted 
by OR', SR\ NR'2, N(R')C(0)OR", C0 2 R\ C0 2 NR»2, N(C-NH)NH 2 , Het 
or Ar, R 4 is H, Ci-6alkyl, C2-6alkenyl, Ar-Co-6alkyl, or Het-Co_6alkyl; R 5 
is ( a)t Ar-C<w>a!kyl, Het-Co-6atkyl, adamantyl-C(O)-, Ar-C(O)-, Het-C(O)-; 
R6 is R", R"C(0), R"C(S), R"S0 2 , R"OC(0), R^R'NCtO), R"R*NC(S), 
or R"0C(O)NR'CH(R*)C(O); R 7 is C^cycloalkyl-Co^alkyl, Ar-Qnsalkyl, 
Het-Co-6alkyI, Ar-Co-6alkoxy, Het-Co-6alkoxy, or Chalky! optionally substituted 
by OR', SR\ NR'2, N(R*)C(0)OR*\ C0 2 R', CChNR'2, N(C=NH)NH 2 , Het or Ar, R* 
is H, Ci-salkyl, C 2 -6alkenyl, Q^cycloalkyl-Co-6-alkyl, Ar-Co-6alkyl, Het-Co-^alkyl; 
each R' independently is H, C|_6alkyl, C2-$alkenyl, Ar-Co-6alkyI, or Het-Co-«alkyl; 
each R" independently is Ci-^alkyl, C3-6cycloalkyl-Co_6-alkyl, Ar-Co-6alkyl, or 
Het-Co^alkyl; R"' is H, Ci-ealkyl, C3-6cycloalkyl-Co-*alkyl, Ar-Co-^alkyl, or 
Het-Co^alkyl; Z is C(O) or CH 2 ; and n is 1, 2 or 3; or a pharmaceutical^ acceptable salt thereof, which are inhibitors of cysteine 
proteases, particularly cathepsin K, and are useful in the treatment of diseases in which inhibition of bone loss is a factor. 



(a) 



BNSDOClD <WO_ 9350534A1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Ft 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


PR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


CA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


no 


Barbados 


CH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cdte d'l voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSDOCtD <WO _ 9a50534Al_l > 



WO 98/50534 



PCT/US98/09192 



PROTEASE INHIBITORS 

Field of the Invention 

This invention relates to novel protease inhibitors, particularly inhibitors of 
cysteine and serine proteases, more particularly compounds which inhibit cysteine 
proteases, even more particularly compounds which inhibit cysteine proteases of the 
papain superfamily, yet more particularly compounds which inhibit cysteine proteases* 
of the cathepsin family, most particularly compounds which inhibit cathepsin K. Such 
compounds are particularly useful for treating diseases in which cysteine proteases are 
implicated, especially diseases of excessive bone or cartilage loss, e.g., osteoporosis, 
periodontitis, and arthritis. 

Background of the Invention 

Cathepsin K is a member of the family of enzymes which are part of the papain 
superfamily of cysteine proteases. Cathepsins B, H, L, N and S have been described in 
the literature. Recently, cathepsin K polypeptide and the cDNA encoding such 
polypeptide were disclosed in U.S. Patent No. 5,501,969 (called cathepsin O therein). 
Cathepsin K has been recently expressed, purified, and characterized. Bossard, M. J., et 
a!., (1996) 7. Biol Chem. Ill, 12517-12524; Drake, F.H., et ah, (1996) J, Biol Chem. 
271, 3251 1-12516; Bromme, D., et a!., (1996) J. Biol Chem. Ill, 2126-2132. 

Cathepsin K has been variously denoted as cathepsin 0, cathepsin X or 
cathepsin 02 in the literature. The designation cathepsin K is considered to be the more 
appropriate one (name assigned by Nomenclature Committee of the International Union 
of Biochemistry and Molecular Biology). 

Cathepsins of the papain superfamily of cysteine proteases function in the 
normal physiological process of protein degradation in animals, including humans, e.g., 
in the degradation of connective tissue. However, elevated levels of these enzymes in 
the body can result in pathological conditions leading to disease. Thus, cathepsins have 
been implicated in various disease states, including but not limited to, infections by 
Pneumocystis carinii, trypsanoma cruzi, trypsanoma brucei brucei, and Crithidia 
fusiculata; as well as in schistosomiasis malaria, tumor metastasis, metachromatic 
leukodystrophy, muscular dystrophy, amytrophy, and the like. See International 
Publication Number WO 94/04172, published on March 3, 1994, and references cited 
therein. See also European Patent Application EP 0 603 873 A 1, and references cited 
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therein. Two bacterial cysteine proteases from P. gingivallis, called gingipains, have 
been implicated in the pathogenesis of gingivitis. Potempa, J., et al. (1994) Perspectives 
in Drug Discovery and Design, 2, 445-458. 

Cathepsin K is believed to play a causative role in diseases of excessive bone or 
5 cartilage loss. Bone is composed of a protein matrix in which spindle- or plate-shaped 
crystals of hydroxyapatite are incorporated. Type I Collagen represents the major 
structural protein of bone comprising approximately 90% of the structural protein. The 
remaining 10% of matrix is composed of a number of non-collagenous proteins, 
including osteocalcin, proteoglycans, osteopontin, osteonectin, thrombospondin, 
j 10 fibronectin, and bone sialoprotein. Skeletal bone undergoes remodeling at discrete foci 

throughout life. These foci, or remodeling units, undergo a cycle consisting of a bone 
resorption phase followed by a phase of bone replacement. 

Bone resorption is carried out by osteoclasts, which are multinuclear cells of 
hematopoietic lineage. The osteoclasts adhere to the bone surface and form a tight 
15 sealing zone, followed by extensive membrane ruffling on their apical (i.e., resorbing) 
surface. This creates an enclosed extracellular compartment on the bone surface that is 
acidified by proton pumps in the ruffled membrane, and into which the osteoclast 
: secretes proteolytic enzymes. The low pH of the compartment dissolves hydroxyapatite 

crystals at the bone surface, while the proteolytic enzymes digest the protein matrix. In 

i 

20 this way, a resorption lacuna, or pit, is formed. At the end of this phase of the cycle, 
osteoblasts lay down a new protein matrix that is subsequently mineralized. In several 
disease states, such as osteoporosis and Paget' s disease, the normal balance between 
bone resorption and formation is disrupted, and there is a net loss of bone at each cycle. 
Ultimately, this leads to weakening of the bone and may result in increased fracture risk 

25 with minimal trauma. 

The abundant selective expression of cathepsin K in osteoclasts strongly 
suggests that this enzyme is essential for bone resorption. Thus, selective inhibition of 
cathepsin K may provide an effective treatment for diseases of excessive bone loss, 
including, but not limited to, osteoporosis, gingival diseases such as gingivitis and 

30 periodontitis, Paget's disease, hypercalcemia of malignancy, and metabolic bone 

disease. Cathepsin K levels have also been demonstrated to be elevated in chondroclasts 
of osteoarthritic synovium. Thus, selective inhibition of cathepsin K may also be useful 
for treating diseases of excessive cartilage or matrix degradation, including, but not 
limited to, osteoarthritis and rheumatoid arthritis. Metastatic neoplastic cells also 

35 typically express high levels of proteolytic enzymes that degrade the surrounding 

matrix. Thus, selective inhibition of cathepsin K may also be useful for treating certain 
neoplastic diseases. 
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PROTEASE INHIBITORS 



Field of the Invention 

5 

This invention relates to novel protease inhibitors, particularly inhibitors of 
cysteine and serine proteases, more particularly compounds which inhibit cysteine 
proteases, even more particularly compounds which inhibit cysteine proteases of the 
papain superfamily, yet more particularly compounds which inhibit cysteine proteases 
10 of the cathepsin family, most particularly compounds which inhibit cathepsin K. Such 
compounds are particularly useful for treating diseases in which cysteine proteases are 
implicated, especially diseases of excessive bone or cartilage loss, e.g., osteoporosis, 
periodontitis, and arthritis. 

15 Background of the Invention 

Cathepsin K is a member of the family of enzymes which are part of the papain 
superfamily of cysteine proteases. Cathepsins B, H, L, N and S have been described in 
the literature. Recently, cathepsin K polypeptide and the cDNA encoding such 

20 polypeptide were disclosed in U.S. Patent No. 5,501,969 (called cathepsin O therein). 
Cathepsin K has been recently expressed, purified, and characterized. Bossard, M. J., et 
al., (1996) J. Biol. Chem. 211, 12517-12524; Drake, F.H., et al., (1996) J. Biol. Chem. 
271, 1251 1-12516; Bromme, D., et al., (1996)7. Biol. Chem. 271, 2126-2132. 

Cathepsin K has been variously denoted as cathepsin O, cathepsin X or 

25 cathepsin 02 in the literature. The designation cathepsin K is considered to be the more 
appropriate one (name assigned by Nomenclature Committee of the International Union 
of Biochemistry and Molecular Biology). 

Cathepsins of the papain superfamily of cysteine proteases function in the 
normal physiological process of protein degradation in animals, including humans, e.g., 

30 in the degradation of connective tissue. However, elevated levels of these enzymes in 
the body can result in pathological conditions leading to disease. Thus, cathepsins have 
been implicated in various disease states, including but not limited to, infections by 
Pneumocystis carinii, trypsanoma cruzi, trypsanoma brucei brucei, and Crithidia 
fusiculata; as well as in schistosomiasis malaria, tumor metastasis, metachromatic 

35 leukodystrophy, muscular dystrophy, amytrophy, and the like. See International 

Publication Number WO 94/04172, published on March 3, 1994, and references cited 
therein. See also European Patent Application EP 0 603 873 Al , and references cited 
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It now has been discovered that a novel class of compounds are protease 
inhibitors, most particularly inhibitors of cathepsin K, and these compounds are useful 
for treating diseases in which inhibition of bone resorption is indicated, such as 
osteoporosis and periodontal disease. 

5 

Summary of the Invention 

An object of the present invention is to provide protease inhibitors, particularly 
such inhibitors of cysteine and serine proteases, more particularly such compounds 

10 which inhibit cysteine proteases, even more particularly such compounds which inhibit 
cysteine proteases of the papain superfamily, yet more particularly such compounds 
which inhibit cysteine proteases of the cathepsin family, most particularly such 
compounds which inhibit cathepsin K, and which are useful for treating diseases which 
may be therapeutically modified by altering the activity of such proteases. 

15 Accordingly, in the first aspect, this invention provides a compound according 

to formula (I). 

In another aspect, this invention provides a pharmaceutical composition 
comprising a compound according to formula (I) and a pharmaceutical I y acceptable 
carrier. 

20 In yet another aspect, this invention provides a method of treating diseases in 

which the disease pathology may be therapeutically modified by inhibiting proteases, 
particularly cysteine and serine proteases, more particularly cysteine proteases, even 
more particularly cysteine proteases of the papain superfamily, yet more particularly 
cysteine proteases of the cathepsin family, most particularly cathepsin K. 

25 In a particular aspect, the compounds of this invention are especially useful for 

treating diseases characterized by bone loss, such as osteoporosis and gingival diseases, 
such as gingivitis and periodontitis, or by excessive cartilage or matrix degradation, 
such as osteoarthritis and rheumatoid arthritis. 

30 Detailed Description of the Invention 

The present invention provides compounds of formula (I): 
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wherein: 

Yis Ar or NR ] R 2 ; 

R 1 is R", R"C(0), R"C(S), R'SCK R"OC(0), R m R NC(O), or R"RNC(S); 
5 R 2 is H, Cj^alkyl, C 2 _6alkenyh Ar-Q)-6alkyl t or Het-Cfj-6alkyl; 

R 3 is H, C2-6alkenyl t C 2 _6alkynyi, Het, Ar or Cj-6alkyl optionally substituted 
by OR\ SR\ NR' 2 , N(R , )C(0)OR", C0 2 R\ C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; 
R 4 is H, Chalky!, C 2 _6alkenyl, Ar-Co-6alkyl. or Het-C()-6alkyl; 



R' 




t Ar-Co-6alkyK Het-Co-6 a lkyl, adamantyl-C(OK 



Ar-C(O)-, or Het-C(O)-; 

R6 is R", R"C(0), R"C(S), R''S0 2 , R"OC(0), R m R NC(O), R'R NC(S),or 
R M OC(0)NRCH(R*)C(0); 

R 7 is C3.6cycloalkyl-Co_6alkyU Ar-CQ_6alkyl, Het-CQ^alkyl, Ar-Co-6alkoxy, 
15 Het-Co.6alkoxy, or Ci-6alkyl optionally substituted by OR\ SR\ NR 2 , N(R0C(O)OR H , 
C0 2 R\ C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; 

R* is H, Cj_galkyl, C 2 _galkenyl, C3_6cycloalkyl-Co_6-alkyl, Ar-Cfj-6alkyl, 
Het-C 0 _6alkyl; 

each R independently is H, Cj.galkyl, C 2- galkenyl t Ar-C()-6alkyl, or 
20 Het-C 0 _ 6 alkyl; 

each R" independently is C^alkyl, C3_6cycloalkyl-C()_6-alkyI, Ar-C()-6alkyl, 
or Het-Cg^alkyl; 

R" is H, Ci.galkyl, C3_6cycloalkyl-C()-6alkyl, Ar-Cr>6alkyl, or Het-CQ^alkyl; 
Z is C(O) or CH 2 ; and 
25 nisi, 2 or 3; 

or a pharmaceutical ly acceptable salt thereof. 

Preferably, the present invention provides compounds of formula (la): 
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wherein: 

Rl is R", R"c<0), R"C(S), R'S02, R"OC(0), R"R NC(O), or R"R NC(S); 
R 2 is H, Ci^alkyl, C 2 _6alkenyl, Ar-C()-6alkyl, or Het-Crj^alkyl; 
5 R 3 is H, C2-6 al kenyl, C2-6 a lkynyI, Het, Ar or Ci-6alkyl optionally substituted 

by OR', SR\ NR N(R , )C(0)OR , \ C0 2 R\ C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; 
R 4 is H. Ci.galkyl. C 2 -6 a lkenyl, Ar-C()-6alkyl, or Het-C 0 . 6 alky!; 



R' 




R5 is R? t Ar-Co-6alkyl, Het-C 0 -6aiky!, adamantyl-C(O)-, 

10 Ar-C(O)-, or Het-C(O)-; 

R6 is R", r"C(0), r"C(S), r"S0 2 , R"OC(0), r"RNC(0), R"R NC(S),or 
R"OC(0)NRCH(R*)C(0); 

R 7 is C3_6cycloalky]-Co-6 a lkyl, Ar-C()-6aIkyl, Het-Co-6alkyl, Ar-Co-6 a lkoxy, 
Het-C 0 .6 alkox y» or Ci-6a!kyl optionally substituted by OR\ SR\ NR' 2 , N(R0C(O)OR n , 
1 5 C0 2 R\ C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; . 

R* is H, Ci.galkyl v C 2 „6alkenyl, C3_6cycloalky!-C 0 . 6 -alkyl, Ar-C 0 -6 a lkyl, 

Het-Co-6alkyl; 

each R independently is H, Chalky I, C2-6 a lkenyl, Ar-Co-6 a lkyl, or 
Het-Crj^alkyl; 

20 each R independently is Cj.galkyl, C3_6cycloalkyl-Co-6-alkyl. Ar-Cfj-6 a lkyl, 

or Het-Co-6alkyl; 

R"' is H, Cj_ 6 alkyl, C 3 . 6 cycloalkyUC 0 .6alkyl, Ar-C 0 -6 alk yl» or Het-C 0 . 6 alkyl; 

Z is C(O) or CH 2 ; and 

n is 1, 2 or 3; 
25 or a pharmaceutical^ acceptable salt thereof. 

The present invention includes all hydrates, solvates, complexes and prodrugs of 
the compounds of this invention. Prodrugs are any covalently bonded compounds which 
release the active parent drug according to formula (I) in vivo. If a chiral center or 
another form of an isomeric center is present in a compound of the present invention, all 
30 forms of such isomer or isomers, including enantiomers and diastereomers, are intended 
to be covered herein. Inventive compounds containing a chiral center may be used as a 
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racemic mixture, an enantiomerically enriched mixture, or the racemic mixture may be 
separated using well-known techniques and an individual enantiomer may be used 
alone. In cases in which compounds have unsaturated carbon-carbon double bonds, 
both the cis (Z) and trans (E) isomers are within the scope of this invention. In cases 
wherein compounds may exist in tautomeric forms, such as keto-enol tautomers, each 
tautomeric form is contemplated as being included within this invention whether 
existing in equilibrium or predominantly in one form. 

The meaning of any substituent at any one occurrence in formula (I) or any 
subformula thereof is independent of its meaning, or any other substituenfs meaning, at 
any other occurrence, unless specified otherwise. 
With respect to formula (I): 



Suitably, R 4 and R" are each H and R 3 is C j.galkyl or C2-6alkenyl. Preferably, R 3 is 
i-butyl. 

15 Suitably, R^ is benzyl or 



,6/ 



FT 

N y Z ^ 



R , in which R* is H, R 7 is C (.galley!, preferably i-butyl, R 6 is 

R M OC(0), wherein R" is benzyl, and Z is CH 2 . 

Suitably, Y is NR!r 2 , in which R 2 is H and R 1 is R"C(0) or R N OC(0), and R" in said 
20 R 1 group is Cj .galkyl, Ar-C()-6aIkyl or Het-CQ-6 al M, and, most preferably, R" is 
tert-butyl, 




CH 0 





25 





, or 




Suitably, n is 1 or 2. Preferably, n is I. 

In one particular embodiment, the formula (la) compound of this invention is a 
compound of formula (lb): 
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In another embodiment, the formula (la) compound of this invention is a 
compound of formula (Ic): 



5 




Specific representative compounds of this invention are: 
3-[tN a -(2-quinolinecarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbony])amino)pentyl]-pyrrolidine; 
10 l-benzyl-3-[[N a -(2-quinolinecarbonyl)-L-leucinyI]amino]- pyrrolidine; 

3-[[N a -(2-naphthylcarbonyl)-L-ieucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

l-benzyl-3~[[N a -(2-naphthylcarbonyI)-L-leucinyl]amino]-pyrrolidine; 
l-benzyl-(3S)-[[N a -(benzyloxycarbonyl)-L-ieucinyl]amino]-pyrroIidine; 
15 l-benzyl-(3S)-[fN a -(rer/-butoxycarbonyl)-L-Ieucinyl]amino]-pyrroIidine; 

(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(2-naphthylcarbonyl)-L-leucinyI]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
20 l-benzyI-(3R)-[[N a -(2-naphthyl)acetyl-L-leucinyl]amino]-pyrrolidine; 

l-benzyl-(3R)-[[N a -(2-naphthylcarbony!)-L-leucinyl]amino]-pyrrolidine; 
l-benzyl-(3R)-[[N a -(3-quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-benzyl-(3R)-[[N a -(2-quinolinecarbonyl)-L-Ieucinyl]amino]-pyrro!idine; 
l-benzyl-(3R)-[[N a -(3-isoquinolinecarbonyl)-L-leuciny!]aminoJ-pyrrolidine; 
25 l-benzyl-(3S)-[[N a -(2-naphthyl)acetyl-L-leucinyl)amino]-pyrrolidine; 

l-benzyl>(3S)-l[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
Ubenzyl-(3S)-[[N a -(3-quinolinecarbonyl)-L-leuciny!]amino]-pyrrolidine; 
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l-benzyl-(3S)-[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-benzyN(3S)-[[N a -(3-isoquinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-benzyl-4-[[N a -(2-naphthyicarbonyl)-L-leucinyI]amino]-piperidine; 

l-benzyl-4-[[N a -(2-quinolinecarbonyl)-L-!eucinyllamino]-piperidine; 
5 l-benzyl-4-[[N a -(benzyIoxycarbonyl)-L-leucinyl)amino]-piperidine; 

N[3-(2-pyridyl)phenyl]-2-ethyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amin 
pyrrolidine; 

K3<2-pyridyl)pheny!]-2-ethy^ 
pyrrolidine; 

10 l-[3^2-pyridyl)phenyl]-2-ethyI-(3S)^^ 
pyrrolidine; 

l-[3K2-pyridyl)phenyl]-2-ethyK 
pyrrolidine; 

l-[3^2-pyridyl)phenyl]-2-ethyl-(3R)4(N a -(3MSoquinolinecarbonyl)-L-ieucinyl]amino)> 
15 pyrrolidine; 

l-[3-(2-pyridyl)phenyl]-2-ethyl-(3R)-[[N a -(2-quinolinecarbonyl)-L^eucinyl]amino]- 
pyrrolidine; 

l-(l-adamantanecarbonyl)-(3R)-[[N a -(4-pyridyImethoxycarbonyl)-L-leucinyl]amino]- 
pyrrolidine; 

20 l-(l-adamantanecarbonyl)-(3S)4[N a -(4-pyridylmethoxycarbonyl>L-leucinyl]amino]- 
pyrrolidine; 

(3R)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(3 l 4-dimethoxybenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
25 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(benzofuran-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(benzothiazole-6-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbony!)amino]pentyl]-pyrrolidine; 
30 (3R)-[[N a -(indole-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyU2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(4-fluorobenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(4-raethoxybenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
35 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R).[[N a -(3,4-dichlorobenzoyl)-L-leucinyl]amino]-l-t(2S)-4-methy|.2- 
[f(benzyloxycarbonyl)amino]penty!]-pyrrolidine; 
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(3R)-[fN a -(thiophene-2-carbonyl)-L-!eucinyl]amino)-l-[(2S)-4-methyi-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrro!idine; 

(3R)-[fN a -(4-biphenylcarbonyl)-L-lcucinyl]amino]-l-[(2SH-methyl-2- 
[[(benzyloxycarbonyl)amino]pentylJ-pyrrolidine; 
5 (3R)-[[N a K5-methoxybenzofuran-2-ca^^ 
[[(benzyloxycarbonyi)aminoJpentyl]-pyrrolidine; 

(3R)-[[N a -(5-ch!orobenzofuran^ 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(7-methoxybenzofuran-2-carbonyl)-L-)eucinyI]amino]-l-[(2S)-4-methyU2- 
10 [[(benzyloxycarbonyl)amino]pentyI]-pyrrolidine; 

(3R)-[[N a K3-chIorobenzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]-I-[(2S)-4-methyl- 
2-t[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(3-(2-pyridyl)benzoyl)-L-leucinyl]amino]-l- [(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
1 5 (3S)-[[N a -(benzo[b)thiophene-2-carbonyl)-L-leuciny l]amino]- 1 -[(2S)-4-methyl-2- 

[[(benzyloxycarbonyI)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(3,4-dimethoxybenzoyl)-L-Ieucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbony!)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(benzofuran-2-carbonyl)-L-leucinyI]amino]-l-[(2S)-4-methyl-2- 
20 [[(benzyloxycarbonyl)amino]pentyl]- pyrrolidine; 

(3S)-[[N a -(benzothiazole-6-carbonyI)-L-leucinyl]amino]-l-((2S)-4-methyl-2- 
[[(benzyloxycarbonyi)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(indole-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
25 (3S>[[N a -(4-fluorobenzoyl)-L-leucinyl]amino]-1-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyI)arnino]penty!]-pyrrolidine; 

(3SV[[N a K4-methoxybenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyI-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N ct -(3,4-dichlorobenzoyl)-L-!eucinyl)amino]-l-[(2S)-4-methyl-2- 
30 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(thiophene-2-carbonyl>L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(4-biphenylcarbonyl)-L-leuciny]]amino]-1-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
35 (3S)-[[N a -(5-methoxybenzofuran-2-carbony!)-L-leucinyl]amino]-1-[(2S)-4-methyl-2- 
[[(benzyioxycarbonyl)amino]pentyl]-pyrrolidine; 
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(3S)-[fN a -(5-chlorobenzofuran-2-carbonyl)-L-leuciny!]amino]-l-[(2S)-4-met 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(7-methoxybenzofuran-2-carbonyl)-L-Icucinyl]amino]-l-[(2S)-4-methyI-2- 
ff(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
5 (3S)-[[N a -(3-chlorobenzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyIoxycarbonyl)amino]pcntyl]-pyrro!idine; 

(3S)-[[N a -(3-(2-pyridy!)b^^ 
f[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

l-(4-phenyl)benzyl-(3S)-[[N a -(/m-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine; 
10 1-(4-phenyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(4-phenyl)benzyl-(3S>[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine 

l-(4-phenyl)benzyl-(3S)-[[N a -(3Adimethoxybenzoyl)-L-leucinyl]amino]-pyrroHdine; 

l-(4-phenyl)benzyI-(3S)-[[N a -(benzofuran-2-carbonyl)-L-leucinyl]amino]-pyrro!idine; 

l-(4-phenyl)benzyl-(3S)-[[N a -(benzo[b]thiophene-2-carbonyI)-L-leucinyl]amino]- 
15 pyrrolidine; 

l-(4-pheny!)benzyU(3S)-[[N a -(benzyloxycarbonyl)-L-leucinyl]amino]-pyrrolidine; 
]-(2-phenyl)ethyl-(3S)-[[N a -(/er/-butoxycarbonyl)-L-Ieucinyl]amino]-pyrrolidine; 
l-(2-phenyl)ethyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(2-phenyl)ethyl-(3S)-[[N a -(2-quinolinecarbonyl>L-leucinyl]amino]-pyrrolidine; 
20 l-(2-phenyl)ethyl-(3S)-[[N a -(benzo[b]thiophene-2-carbonyI)-L-Ieucinyl]amino]- 
pyrrolidine; 

l-(2-phenyl)ethyl-(3S)-[[N a -(benzofuran -2-carbonyl)-L-leuciny1]amino]-pyrrolidine; 
l-(2-phenyl)ethyl-(3S)-[[N a -(3-chlorobenzo[b]thiophene-2-carbonyl)-L-Ieucinyl]amino]- 
pyrrolidine; 

25 l-(4-phenoxy)benzyl-(3S)-[[N a -(^r/-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(4-phenoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leuciny!]amino]-pyrrolidine; 

l-(4-phenoxy)benzyl-(3S)-[[N a -(2- quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(4-phenoxy)benzyI-(3S)-[[N a -(3,4-dimethoxybenzoyl)-L-IeucinyI]amino]-pyrroIidine; 

l-(4-phenoxy)benzyI-(3S)-[[N a -(benzofuran -2-carbonyl)-L-leucinyl]amino]-pyrrolidine 
30 l-(4-phenoxy)benzyl-(3S)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]- 
pyrrolidine; 

l-(4-fluoro)benzyl-(3S)-[[N a -(r^rr-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(4-fluoro)benzyl-(3S)-[[N a -(2-naphthylcarbonyI)-L-leucinyI)amino]-pyrroIidine; 
l-(4-fluoro)benzyI-(3S)-[rN a -(benzo[b]thiophene-2-carbonyI)-L-leucinyI]amino]- 
35 pyrrolidine; 

l-(4-cyano)benzyl-(3S)-[[N a -(^r/-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(4-cyano)benzyl-(3S)-[[N a -(2-naphthylcarbonyI)-L-leucinyl]amino]-pyrrolidine; 
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1-benzyl-(3SM[N a -(benzo[b)^ 

l-benzy!-(3S)-[[N a -(3,4-dimethoxybenzoyl)-L-leucinyI]amino]-pyrro!idine 
1 -benzy l-(3S)-[ f N a -(3-(2-dimc%^ 
pyrrolidine; 

5 l-(4-nitro)benzyl-(3S)4[N a -(2-naphthylcarbonyl)-L-leucinyl|amino]~pyrroli 

I-(4-(N,N-dimethylamino)benzyl-(3S)4[N a -(2-naphthylcarbonyl)-L-leuciny!]aminoJ- 
pyrrolidine; 

I-(4-methoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-Ieucinyl]amino]-pyrrolidine; 
1-(4-pyridyl)methyl-(3S)-[[N a -(2-napht^^ 
10 l-(4-carboxymethyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-!eucinyl]am 
pyrrolidine; 

l-(3,4-methyienedioxy)benzyl-(3S)-[[N a -(2-naphthylcarbonylVL-leucinyl]amino]« 
pyrrolidine; 

l-(2-naphthyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidin^ 
15 l-(3-indolyl)methyl-(3S)-[[N a -(2-naphthyIcarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(2-quinoiinyl)methyl-(3S)-[[N a "(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrron 
l-(3-quinolinyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(l-naphthyl)methyl-(3S)4[N a K2-naphthylcarbonyI)-L-leucinyl]amino]-pyrrolid 
l-(4-quinolinyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
20 i-(3-pyrrolyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidi 
l-(3-pyridyi)methyI-(3S)-[[N a -(2-napht^ 

l-(2-pyridyl)methy!-(3S)<[[N a <2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidin^ 
l-(3-nitro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(4-acetamido)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-ieucinyl]amino]-pyrrolidine; 
25 l-(3-cyano)benzyI-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(3-fluoro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(3-phenoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl)amino]-pyrrolidine; 
l-(4-chloro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrroIidine; 
l-(4-trifluoromethyl)benzyl-(3SM^ 

30 pyrrolidine; 

l-(3-trifluoromethyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]- 

pyrrolidine; 

l-(4-(3-(N,N-dimethylamino)propoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L^ 

leucinyl]amino]-pyrrolidine; 
35 i-(4-(isopropyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(2-benzofuranyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidi 
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l-(2-(3-methylbenzofb]thiophenyl)methyl-(3S)-[[N a -(2-naphthyicarbonyl)-L- 
leucinyl]amino]-pyrrolidine; 

l-(2-furanyl)methylK3S)-[[N a -(2-naphthylcarbonyI)-L-leucinylJamino]--pyrrolidine; 
l-(3-furanyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
5 l-(2-thiopheny!)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidii^^ 
l-(2-nitro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
-(3-thiophenyl)methyl-(3S>[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidi 
l-(3,4-dimethoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyllamino]-p^ 

and 

10 l-(5-nitro-3-furany!)methyK3S)-[fN a -(2-naphthylcarbonyl)-L-leucinyl]amino]- 
pyrrolidine; 

or a pharmaceutical^ acceptable salt thereof. 

In yet another aspect, this invention provides novel intermediates useful in the 
preparation of formula (I) compounds represented by the formula (II): 

15 




O 

(ID 
wherein: 

R3 is H, C 2 -6alkenyl, C 2 -6alkynyl, Het, Ar or C\^3\ky\ optionally substituted 
by OR\ SR\ NR' 2 , NCROQOJOR", C0 2 R\ CC^NR^, N(C=NH)NH 2 , Het or Ar; 
20 R 4 is H, Cj .galkyl, C 2 .. 6 alkenyl, Ar-C()-6alky I or Het-Crj^alkyl; 

R* 

R 5 is R , Ar-Co-6alkyl, Het-C().6alkyl, adamantyl-C(O)-, 

Ar-C(O)-, orHet-C(O)-; 

R6 is R", R"C(0). R"C(S), R"S0 2 , R"OC(0), R"R'NC(0), R"R'NC(S),or 
25 R"OC(0)NRCH(R*)C(0); 

R 7 is C3.6cycloalkyl-Co-6alkyl, Ar-C()-6alkyl, Het-Co_6alkyl, Ar-Co.6alkoxy, 
Het-Co. 6 alkoxy, or Ci-6alkyl optionally substituted by OR', SR\ NR' 2 , N(R*)C(0)OR", 
C0 2 R', C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; 

R* is H, C] .fcalkyl, C 2 _6alkenyl, C 3 .6cycloalkyl-C 0 .6-alkyl, Ar-C 0 -6alkyl, 
30 Het-C 0 . 6 alkyl; 
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each R independently is H, C|_galkyl, C2-6 a 'kenyl, Ar-C()-6 a ]kyl, or 
Het-Co-6alkyl; 

each R independently is Ci.galkyi, C3.6cycloalkyl-CQ_5-alkyl, Ar-C()-6 a lkyl, 
or Het-Co-6 alk y>; 

5 R"* is H, Chalky], C3_6cycloalkyl-Co_6 a lkyl, Ar-Co^M- or Het-Co_6 a lkyl; 

Z is C(O) or CH 2 ; and 
n is I, 2 or 3; 
or a pharmaceutical^ acceptable salt thereof. 

Abbreviations and symbols commonly used in the peptide and chemical arts are 
10 used herein to describe the compounds of the present invention. In general, the amino 
acid abbreviations follow the IUPAC-IUB Joint Commission on Biochemical 
Nomenclature as described in Eur. J. Biochem., 158, 9 (1984). The term "amino acid*' 
as used herein refers to the D- or L- isomers of alanine, arginine, asparagine, aspartic 
acid, cysteine, glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, lysine, 
15 methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine and valine. 

"Ci-6alkyl" as applied herein is meant to include substituted and unsubstituted 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl, pentyl, n-pentyl, 
isopentyl, neopentyl and hexyl and the simple aliphatic isomers thereof. Any C]-6alkyl 
group may be optionally substituted independently by one or two halogens, SR\ OR', 
20 N(R , )2» C(O)N(R02. carbamyl or Chalky!, where R' is H or C] -6alkyl. Cgalkyl means 
that no alkyl group is present in the moiety. Thus, Ar-Cgalkyl is equivalent to Ar. 
i "C3-6cycloalkyl M as applied herein is meant to include substituted and 

unsubstituted cyclopropane, cyclobutane, cyclopentane, and cyclohexane. 

"C2-6 alkenyl" as applied herein means an alkyl group of 2 to 6 carbons wherein 
25 a carbon-carbon single bond is replaced by a carbon-carbon double bond. C2«6 a lkenyl 
includes ethylene, 1-propene, 2-propene, 1-butene, 2-butene, isobutene and the several 
isomeric pentenes and hexenes. Both cis and trans isomers are included. 

"C2-6 a iky n yl n means an alkyl group of 2 to 6 carbons wherein one carbon- 
carbon single bond is replaced by a carbon-carbon triple bond. C 2 -6 alkynyl includes 
30 acetylene, 1-propyne, 2-propyne, 1-butyne, 2-butyne, 3-butyne and the simple isomers 
of pentyne and hexyne. 

"Halogen" or "halo" means F, CI, Br, and I. 
j "Ar" or "aryl" means unsubstituted phenyl or naphthyl; or phenyl or naphthyl 

! 

! substituted by one or more of Ph-Co_6 a lky 1, Het-CQ_6alkyl, c 1 -6 alkox y . Pn * c 0- 

35 6 alkox y» Het-C 0 -6 a lkoxy, OH, (CH 2 )i_6NR K OCCH^i^NRk'; wherein each R 

independently is H, Cj.galkyl, Ar-Co_6 a lkyl, or Het-C()-6 a lkyl; or phenyl or naphthyl 
substituted by one to three moieties selected from C].4alkyl, OR', N(R% SR\ 
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CF 3 , N0 2 , CN, CO : R\ CON(R'), F, CI, Br and L or substituted by a 
methylenedioxy group. 

As used herein "Het" or "heterocyclic" or "heteroaryl" represents a stable 5- to 
7-membered monocyclic or a stable 7- to 10-membered bicyclic heterocyclic ring, 
5 which is either saturated or unsaturated, and which consists of carbon atoms and from 
one to four heteroatoms selected from the group consisting of N, O and S, and wherein 
the nitrogen and sulfur heteroatoms may optionally be oxidized, and the nitrogen 
heteroatom may optionally be quaternized, and including any bicyclic group in which 
any of the above-defined heterocyclic rings is fused to a benzene ring. The heterocyclic 

10 ring may be attached at any heteroatom or carbon atom which results in the creation of a 
stable structure, and may optionally be substituted with one or two moieties selected 
from C Malkyl, OR', H(R^ SR\ CF 3 , N0 2 , CN, C0 2 R\ CON(R-), F, CI, Br and I, 
where R' is as defined hereinbefore. Examples of such heterocycles include piperidinyl, 
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, 

15 azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, 
pyridyl, pyrazinyl, oxazolidinyl, oxazolinyl, oxazolyl, isoxazolyl, morpholinyl, 
thiazolidinyl, thiazolinyl, thiazolyl, quinuclidinyl, indolyl, quinolinyl, isoquinolinyl, 
benzimidazolyl, benzopyranyl, benzoxazolyl, furyl, pyranyl, tetrahydrofuryl, 
tetrahydropyranyl, thienyl, benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl 

20 sulfone, oxadiazolyl, benzothiazolyl, benzoisothiazolyl, benzisoxazolyl, pyrimidinyl, 
cinnolinyl, quinazolinyl, quinoxalinyl, 1,5-napthyridinyl, 1,6-napthyridinyl, 1,7- 
napthyridinyl, 1,8-napthyridinyl, tetrazolyl, 1,2,3-triazolyl, and 1,2,4-triazolyl. "Het" 
also means any heterocyclic moiety encompassed by the above definition of Het which 
is aromatic in character, e.g., pyridinyl, quinolinyl, isoquinolinyl, pyrrolyl, pyrazolyl, 

25 imidazolyl, pyridyl, pyrazinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, indolyl, 
quinolinyl, isoquinolinyl, benzimidazolyl, benzoxazolyl, furyl, thienyl, benzoxazolyl, 
oxadiazolyl, benzothiazolyl, benzoisothiazolyl, benzisoxazolyl, pyrimidinyl, cinnolinyl, 
quinazolinyl, quinoxalinyl, 1,5-napthyridinyl, 1,6- napthyridinyl, 1,7- napthyridinyl, 
1,8- napthyridinyl, tetrazolyl, 1,2,3-triazolyl, and 1,2,4-triazolyl. 

30 Certain radical groups are abbreviated herein. t-Bu refers to the tertiary butyl 

radical, Boc or BOC refers to the t-butyloxycarbonyl radical, Fmoc refers to the 
fluorenylmethoxycarbonyl radical, Ph refers to the phenyl radical, Cbz or CBZ refers to 
the benzyloxycarbonyl radical. 

Certain reagents are abbreviated herein. DCC refers to 

35 dicyclohexylcarbodiimide, DMAP is 2,6-dimethylaminopyridine, EDC or EDCI refers 
to N-ethyl-NXdimethylaminopropyO-carbodiimide. HOBTor HOBt refers to 1- 
hydroxybenzotriazole, DMF refers to dimethyl formamide, BOP refers to benzotriazoJ- 
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l-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate, DMAP is 
dimethylaminopyridine, DIEA refers to di-isopropylethylamine, Lawesson's reagent is 
2 f 4-bis(4-methoxyphenyl)-l t 3-dithia-2,4-diphosphetane-2,4-disulfide t NMM is N- 
methylmorpholinc, TFA refers to trifluoroacetic acid, TFAA refers to trifluoroacetic 
anhydride, KHMDS refers to potassium hexamethyldisilazide, and THF refers to 
tetrahydrofuran. Jones reagent is a solution of chromium trioxide, water, and sulfuric 
acid well-known in the art. 

Compounds of the formula (I) are generally prepared by reacting a compound of 
the formula (II): 

R 4 R 3 



10 



R 5/ 





NH 2 



(II) 



or a salt thereof, 

wherein R'", R3, R4, r5 an d n are as defined in formula (I), with any reactive 
functional groups protected, with: 
15 (a) R"C(0)C1, in which R" is as defined in formula (I) of 

claim 1; or 

(b) R"C(0)OH, in which R" is as defined in formula (I) of 
claim 1 , in the presence of EDC and HOBT; or 

(c) R"C(0)H, in which R" is as defined in formula (I) of 
20 claim 1, followed by reduction; or 

(d) R M OC(0)Cl, in which R" is as defined in formula (I) of 
claim 1, in the presence of base; or 

(e) R M S020 ( in which R ' is as defined in formula (I) of 
claim 1 , in the presence of base; 

25 and thereafter removing any protecting groups and optionally forming a 
pharmaceutically acceptable salt. 

Compounds of the formula (I) are prepared by methods analogous to those 
described in Schemes 1 and 2. 
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Scheme 1 





6 



5 a) PhCHO, CH 2 C1 2 , NaBH(OAc) 3 ; b) HCI, EtOAc, CH 3 OH; c) N-BOC-leucine, 
EDC, HOBt, NMM, CH 2 C1 2 ; d) HCI, EtOAc, CH3OH; e) quinaldic acid, EDC, HOBt, 
NMM, CH 2 C1 2 

Compounds of the general formula (I) wherein n is 1, R5 is an alkyl group and 
10 R 1 is an R'C(O) can be prepared as outlined in Scheme 1. Reductive alkylation of the 
commercially available amine 1 -Scheme- 1 (this material available in racemic or 
enantiomerically pure form) with an aldehyde, such as benzaldehyde or CBZ-leucinal, 
follwed by treatment with a reducing agent, such as sodium triacetoxyborohydride, 
affords the tertiary amine 2-Scheme- 1 . Removal of the protecting group by treating 2- 
15 Scheme- 1 with a strong acid, such as hydrogen chloride, in ethyl acetate or ether or 
dioxane and methanol affords 3-Scheme-1 . 3-Scheme- 1 may be coupled with an acid 
using EDC and HOBT in the presence of a base, such as N-methylmorpholine or 
triethylamine, in an aprotic solvent, such as dichloromethane, to yield 4-Scheme-l . The 
protecting group of 4-Scheme-l may be removed with strong acid, such as hydrogen 
20 chloride, in ethyl acetate or ether or dioxane and methanol to afford 5-Scheme-l . 

Coupling of the amine salt 5-Scheme- 1 may be effected with an acid in the presence of 
EDC, HOBt and a base, such as N-methylmorpholine, to yield 6-Scheme-l . The 5k 
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Scheme- 1 salt may also be converted to the sulphonamide derivative by treatment with a 
sulphonyl chloride in the presence of a base, such as triethylamine, in an aprotic solvent, 
such as dichloromethane. 

5 Scheme 2 




a) N-BOC-leucine, EDC, HOBT, NMM, CH 2 Cl2; b) HC1, EtOAc; c) 2-naphthoic acid, 
10 EDC, HOBT, CH 2 C1 2 , NMM 

Compounds of the general formula (I) wherein n is 2, is a benzyl group and 
Rl is an R'C(O) can be prepared as outlined in Scheme 1 . Acylation of the 
commercially available 4-amino-l-benzylpiperidine (1 -Scheme- 1 ) with N-BOC-leucine 
15 in the presence of EDC, HOBT and N-methy lmorpholine in dichloromethane afforded 
2-scheme-2 . Removal of the protecting group with anhydrous hydrogen chloride in 
ethyl acetate or ether or dioxane and methanol gave 3-Scheme-2 . Acylation of the 
amine salt 3-Scheme-2 with a carboxylic acid as described previously afforded 4^ 
Scheme-2 . 

20 

The starting materials used herein are commercially available amino acids or are 
prepared by routine methods well known to those of ordinary skill in the art and can be 
found in standard reference books, such as the COMPENDIUM OF ORGANIC 
SYNTHETIC METHODS, Vol. I- VI (published by Wiley-Interscience). 
25 Coupling methods to form amide bonds herein are generally well known to the 

art. The methods of peptide synthesis generally set forth by Bodansky et a/., THE 
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PRACTICE OF PEPTIDE SYNTHESIS, Springer- Verlag. Berlin, 1984; E. Gross and J. 
Meienhofer t THE PEPTIDES, Vol. I, 1-284 (1979); and J.M. Stewart and J.D. Young, 
SOLID PHASE PEPTIDE SYNTHESIS. 2d Ed., Pierce Chemical Co., Rockford, III., 
1984. are generally illustrative of the technique and are incorporated herein by 
5 reference. 

Synthetic methods to prepare the compounds of this invention frequently 
employ protective groups to mask a reactive functionality or minimize unwanted side 
reactions. Such protective groups are described generally in Green, T.W, 
PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, John Wiley & Sons, New York 

10 (1981). The term "amino protecting groups" generally refers to the Boc, acetyl, 

benzoyl, Fmoc and Cbz groups and derivatives thereof as known to the art. Methods for 
protection and deprotection, and replacement of an amino protecting group with another 
moiety are well known. 

Acid addition salts of the compounds of formula (I) are prepared in a standard 

15 manner in a suitable solvent from the parent compound and an excess of an acid, such as 
hydrochloric, hydrobromic, hydrofluoric, sulfuric, phosphoric, acetic, trifluoroacetic, 
maleic, succinic or methanesulfonic. Certain of the compounds form inner salts or 
zwitterions which may be acceptable. Cationic salts are prepared by treating the parent 
compound with an excess of an alkaline reagent, such as a hydroxide, carbonate or 

20 alkoxide, containing the appropriate cation; or with an appropriate organic amine. 

Cations such as Li+ Na+ K+ Ca++, Mg++ and NH 4 + are specific examples of cations 
present in pharmaceutical^ acceptable salts. Halides, sulfate, phosphate, alkanoates 
(such as acetate and trifluoroacetate), benzoates, and sulfonates (such as mesylate) are 
examples of anions present in pharmaceutical ly acceptable salts. 

25 This invention also provides a pharmaceutical composition which comprises a 

compound according to formula (I) and a pharmaceutical^ acceptable carrier, diluent or 
excipient. Accordingly, the compounds of formula (I) may be used in the manufacture 
of a medicament. Pharmaceutical compositions of the compounds of formula (I) 
prepared as hereinbefore described may be formulated as solutions or lyophilized 

30 powders for parenteral administration. Powders may be reconstituted by addition of a 
suitable diluent or other pharmaceutically acceptable carrier prior to use. The liquid 
formulation may be a buffered, isotonic, aqueous solution. Examples of suitable 
diluents are normal isotonic saline solution, standard 5% dextrose in water or buffered 
sodium or ammonium acetate solution. Such formulation is especially suitable for 

35 parenteral administration, but may also be used for oral administration or contained in a 
metered dose inhaler or nebulizer for insufflation. It may be desirable to add excipients 
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such as polyvinylpyrrolidone, gelatin, hydroxy cellulose, acacia, polyethylene glycol, 
mannitol, sodium chloride or sodium citrate. 

Alternately, these compounds may be encapsulated, tableted or prepared in an 
emulsion or syrup for oral administration. Pharmaceutically acceptable solid or liquid 
5 carriers may be added to enhance or stabilize the composition, or to facilitate 

preparation of the composition. Solid carriers include starch, lactose, calcium sulfate 
dihydrate, terra alba, magnesium stearate or stearic acid, talc, pectin, acacia, agar or 
gelatin. Liquid carriers include syrup, peanut oil, olive oil, saline and water. The carrier 
may also include a sustained release material such as glyceryl monostearate or glyceryl 

10 distearate, alone or with a wax. The amount of solid carrier varies but, preferably, will 
be between about 20 mg to about 1 g per dosage unit. The pharmaceutical preparations 
are made following the conventional techniques of pharmacy involving milling, mixing, 
granulating, and compressing, when necessary, for tablet forms; or milling, mixing and 
filling for hard gelatin capsule forms. When a liquid carrier is used, the preparation will 

15 be in the form of a syrup, elixir, emulsion or an aqueous or non-aqueous suspension. 
Such a liquid formulation may be administered directly p.o. or filled into a soft gelatin 
capsule. 

For rectal administration, the compounds of this invention may also be 
combined with excipients such as cocoa butter, glycerin, gelatin or polyethylene glycols 

20 and molded into a suppository. 

The compounds of formula (I) are useful as protease inhibitors, particularly as 
inhibitors of cysteine and serine proteases, more particularly as inhibitors of cysteine 
proteases, even more particularly as inhibitors of cysteine proteases of the papain 
superfamily, yet more particularly as inhibitors of cysteine proteases of the cathepsin 

25 family, most particularly as inhibitors of cathepsin K. The present invention also 
provides useful compositions and formulations of said compounds, including 
pharmaceutical compositions and formulations of said compounds. 

The present compounds are useful for treating diseases in which cysteine 
proteases are implicated, including infections by Pneumocystis carinii, trypsanoma 

30 cruzi, trypsanoma brucei, and Crithidia fusiculata; as well as in schistosomiasis, malaria, 
tumor metastasis, metachromatic leukodystrophy, muscular dystrophy, amytrophy; and 
especially diseases in which cathepsin K is implicated, most particularly diseases of 
excessive bone or cartilage loss, including osteoporosis, gingival disease including 
gingivitis and periodontitis, arthritis, more specifically, osteoarthritis and rheumatoid 

35 arthritis, Paget's disease; hypercalcemia of malignancy, and metabolic bone disease. 
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Metastatic neoplastic cells also typically express high levels of proteolytic 
enzymes that degrade the surrounding matrix, and certain tumors and metastatic 
neoplasias may be effectively treated with the compounds of this invention. 

The present invention also provides methods of treatment of diseases caused by 
pathological levels of proteases, particularly cysteine and serine proteases, more 
particularly cysteine proteases, even more particularly as inhibitors of cysteine proteases 
of the papain superfamily, yet more particularly cysteine proteases of the cathepsin 
family, which methods comprise administering to an animal, particularly a mammal, 
most particularly a human in need thereof a compound of the present invention. The 
present invention especially provides methods of treatment of diseases caused by 
pathological levels of cathepsin K, which methods comprise administering to an animal, 
particularly a mammal, most particularly a human in need thereof an inhibitor of 
cathepsin K, including a compound of the present invention. The present invention 
particularly provides methods for treating diseases in which cysteine proteases are 
implicated, including infections by Pneumocystis carinii, trypsanoma cruzi, trypsanoma 
brucei, and Crithidia fusiculata; as well as in schistosomiasis, malaria, tumor metastasis, 
metachromatic leukodystrophy, muscular dystrophy, amytrophy, and especially diseases 
in which cathepsin K is implicated, most particularly diseases of excessive bone or 
cartilage loss, including osteoporosis, gingival disease including gingivitis and 
periodontitis, arthritis, more specifically, osteoarthritis and rheumatoid arthritis, Paget' s 
disease, hypercalcemia of malignancy, and metabolic bone disease. 

This invention further provides a method for treating osteoporosis or inhibiting 
bone loss which comprises internal administration to a patient of an effective amount of 
a compound of formula (I), alone or in combination with other inhibitors of bone 
resorption, such as bisphosphonates (i.e., alendronate), hormone replacement therapy, 
anti-estrogens, or calcitonin. In addition, treatment with a compound of this invention 
and an anabolic agent, such as bone morphogenic protein, iproflavone, may be used to 
prevent bone loss or to increase bone mass. 

For acute therapy, parenteral administration of a compound of formula (I) is 
preferred. An intravenous infusion of the compound in 5% dextrose in water or normal 
saline, or a similar formulation with suitable excipients, is most effective, although an 
intramuscular bolus injection is also useful. Typically, the parenteral dose will be about 
0.01 to about 100 mg/kg; preferably between 0.1 and 20 mg/kg, in a manner to maintain 
the concentration of drug in the plasma at a concentration effective to inhibit cathepsin 
K. The compounds are administered one to four times daily at a level to achieve a total 
daily dose of about 0.4 to about 400 mg/kg/day. The precise amount of an inventive 
compound which is therapeutically effective, and the route by which such compound is 
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best administered, is readily determined by one of ordinary skill in the art by comparing 
the blood level of the agent to the concentration required to have a therapeutic effect. 

The compounds of this invention may also be administered orally to the patient, 
in a manner such that the concentration of drug is sufficient to inhibit bone resorption or 
5 to achieve any other therapeutic indication as disclosed herein. Typically, a 

pharmaceutical composition containing the compound is administered at an oral dose of 
between about 0. 1 to about 50 mg/kg in a manner consistent with the condition of the 
patient. Preferably the oral dose would be about 0.5 to about 20 mg/kg. 

No unacceptable toxicological effects are expected when compounds of the 
10 present invention are administered in accordance with the present invention. 

The compounds of this invention may be tested in one of several biological 
assays to determine the concentration of compound which is required to have a given 
pharmacological effect. 

1 5 Determination of cathepsin K proteolytic catalytic activity 

All assays for cathepsin K were carried out with human recombinant enzyme. 
Standard assay conditions for the determination of kinetic constants used a fluorogenic 
peptide substrate, typically Cbz-Phe-Arg-AMC, and were determined in 100 mM Na 
acetate at pH 5.5 containing 20 mM cysteine and 5 mM EDTA. Stock substrate 

20 solutions were prepared at concentrations of 10 or 20 mM in DMSO with 20 uM final 
substrate concentration in the assays. All assays contained 10% DMSO. Independent 
experiments found that this level of DMSO had no effect on enzyme activity or kinetic 
constants. All assays were conducted at ambient temperature. Product fluorescence 
(excitation at 360 nM; emission at 460 nM) was monitored with a Perceptive 

25 Biosystems Cytofluor II fluorescent plate reader. Product progress curves were 
generated over 20 to 30 minutes following formation of AMC product. 

Inhibition studies 

Potential inhibitors were evaluated using the progress curve method. Assays 
30 were carried out in the presence of variable concentrations of test compound. Reactions 
were initiated by addition of enzyme to buffered solutions of inhibitor and substrate. 
Data analysis was conducted according to one of two procedures depending on the 
appearance of the progress curves in the presence of inhibitors. For those compounds 
whose progress curves were linear, apparent inhibition constants (Ki tapp ) were 
35 calculated according to equation 1 (Brandt et aL, Biochemitsry, 1989, 2<S, 140): 

v = V m A / (K a (l + \/K lt ap p) +A] ( 1 ) 
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where v is the velocity of the reaction with maximal velocity V m , A is the concentration 
of substrate with Michaelis constant of K a , and / is the concentration of inhibitor. 
For those compounds whose progress curves showed downward curvature 
5 characteristic of time-dependent inhibition, the data from individual sets was analyzed 
to give k 0 b s according to equation 2: 

[AMC] = v ss t + ( vo - v ss ) 1 1 - exp (-k 0 b s t)l / k Q b s (2) 

10 where [AMC] is the concentration of product formed over time /, vq is the initial 
reaction velocity and v ss is the final steady state rate. Values for k 0 bs were then 
analyzed as a linear function of inhibitor concentration to generate an apparent second 
order rate constant (k 0 bs ' inhibitor concentration or k Q bs t [I]) describing the time- 
dependent inhibition. A complete discussion of this kinetic treatment has been fully 

15 described (Morrison et at. $ Adv. Enzymol. Relat. Areas MoL Biol., 1988, 61 , 201). 

One skilled in the art would consider any compound with a Kj of less than 50 
micromolar to be a potential lead compound. Preferably, the compounds used in the 
method of the present invention have a Kj value of less than 1 micromolar. Most 
preferably, said compounds have a Kj value of less than 100 nanomolar. 4-(R t S)- 

20 Amino-N-[(8-quinolinesulfonyl)-5-leucine]-3-tetrahydrofuran-3-one, a compound of 
formula (I), has a K\ value that is greater than 10 micromolar. 

Human Osteoclast Resorption Assay 

Aliquots of osteoclastoma-derived cell suspensions were removed from liquid 
25 nitrogen storage, warmed rapidly at 37°C and washed xl in RPMI-1640 medium by 
centrifugation (1000 rpm, 5 min at 4°C). The medium .was aspirated and replaced with 
murine anti-HLA-DR antibody, diluted 1:3 in RPMI-1640 medium, and incubated for 30 
min on ice The cell suspension was mixed frequently. 

The cells were washed x2 with cold RPMI-1640 by centrifugation (1000 rpm, 5 
30 min at 4°C) and then transferred to a sterile 1 5 mL centrifuge tube. The number of 
mononuclear cells were enumerated in an improved Neubauer counting chamber. 

Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti-mouse 
IgG, were removed from their stock bottle and placed into 5 mL of fresh medium (this 
washes away the toxic azide preservative). The medium was removed by immobilizing 
35 the beads on a magnet and is replaced with fresh medium. 

The beads were mixed with the cells and the suspension was incubated for 30 
min on ice. The suspension was mixed frequently. The bead-coated cells were 
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immobilized on a magnet and the remaining cells (osteoc last-rich fraction) were 
decanted into a sterile 50 mL centrifuge tube. Fresh medium was added to the bead- 
coated cells to dislodge any trapped osteoclasts. This wash process was repeated xlO. 
The bead-coated cells were discarded. 
5 The osteoclasts were enumerated in a counting chamber, using a large-bore 

disposable plastic pasteur pipette to charge the chamber with the sample. The cells were 
pelleted by centrifugation and the density of osteoclasts adjusted to 1 .5xl0 4 /mL in 
EMEM medium, supplemented with 10% fetal calf serum and l.7g/litre of sodium 
bicarbonate. 3 mL aliquots of the cell suspension ( per treatment) were decanted into 
10 1 5 mL centrifuge tubes. These cells were pelleted by centrifugation. To each tube 3 mL 
of the appropriate treatment was added (diluted to 50 uM in the EMEM medium). Also 
included were appropriate vehicle controls, a positive control (87MEM1 diluted to 100 
ug/mL) and an isotype control (IgG2a diluted to 100 ug/mL). The tubes were incubate at 
37°C for 30 min. 

15 0.5 mL aliquots of the cells were seeded onto sterile dentine slices in a 48-well 

plate and incubated at 37°C for 2 h. Each treatment was screened in quadruplicate. The 
slices were washed in six changes of warm PBS (10 mL / well in a 6-well plate) and 
then placed into fresh treatment or control and incubated at 37°C for 48 h. The slices 
were then washed in phosphate buffered saline and fixed in 2% glutaraldehyde (in 0.2M 

20 sodium cacodylate) for 5 min., following which they were washed in water and 

incubated in buffer for 5 min at 37°C. The slices were then washed in cold water and 
incubated in cold acetate buffer / fast red garnet for 5 min at 4°C. Excess buffer was 
aspirated, and the slices were air dried following a wash in water. 

The TRAP positive osteoclasts were enumerated by bright-field microscopy and 

25 were then removed from the surface of the dentine by sonication. Pit volumes were 
determined using the Nikon/Lasertec ILM21W confocal microscope. 

Examples 

Nuclear magnetic resonance spectra were recorded at either 250 or 400 MHz 
30 using, respectively, a Bruker AM 250 or Bruker AC 400 spectrometer. CDCI3 is 
deuteriochloroform, DMSO-d6 is hexadeuteriodimethylsulfoxide, and CD3OD is 
tetradeuteriomethanol. Chemical shifts are reported in parts per million (d) downfield 
from the internal standard tetramethylsilane. Abbreviations for NMR data are as 
follows: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of 
35 doublets, dt = doublet of triplets, app = apparent, br = broad. J indicates the NMR 
coupling constant measured in Hertz. Continuous wave infrared (IR) spectra were 
recorded on a Perkin-Elmer683 infrared spectrometer, and Fourier transform infrared 
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(FTIR) spectra were recorded on a Nicolet Impact 400 D infrared spectrometer. IR and 
FTIR spectra were recorded in transmission mode, and band positions are reported in 
inverse wavenumbers (crrf 1). Mass spectra were taken on either VG 70 EE, PE Syx 
API III, or VG ZAB HF instruments, using fast atom bombardment (FAB) or 
5 electrospray (ES) ionization techniques. Elemental analyses were obtained using a 

Perkin-Elmer 240C elemental analyzer. Melting points were taken on a Thomas-Hoover 
melting point apparatus and are uncorrected. AH temperatures are reported in degrees 
Centigrade (°C). 

Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin layer plates were 
10 used for thin layer chromatography. Both flash and gravity chromatography were 

carried out on E. Merck Kieselgel 60 (230-400 mesh) silica gel. 

Where indicated, certain of the materials were purchased from the Aldrich 

Chemical Co., Milwaukee, Wisconsin, Chemical Dynamics Corp., South Plainfield, 

New Jersey, and Advanced Chemtech, Louisville, Kentucky. 
15 Unless otherwise indicated, all of the starting materials were obtained from 

commercial sources. Without further elaboration, it is believed that one skilled in the art 

can, using the preceding description, utilize the present invention to its fullest extent. 

These Examples are given to illustrate the invention, not to limit its scope. Reference is 

made to the claims for what is reserved to the inventors hereunder. 
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Example 1 

Preparation of 3-ffN a -(2-quinolinecarbonvn-L-leucinvllaminol-l-[(2S)-4-methvl-2- 
ff(benzvloxycarbonvl)amino1pentvll-pvrrolidine 



a.) 3-[(fe/f-butoxycarbonyI)amino]- 1 -[(2S)-4-methyI-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

To a solution of 3-(r^r/-butoxycarbonylamino)pyrrolidine (2.0 g, 10.74 mmol) in 
CH2CI2 was added CBZ-leucinal (3.2 g, 12.88 mmol). The reaction was allowed to stir 
30 at room temperature for approximately 1 hour whereupon sodium triacetoxyborohydride 
(3.4 g, 16.1 1 mmol) was added in a single portion. The reaction was stirred an 
additional 2 hours whereupon it was diluted with ethyl acetate and washed with sat-d 
NaHC03, brine, dried (Na2S04), concentrated and chromatographed (5% 
CH 3 OH:CH 2 Cl2) to give 4.3 g of the title compound: MS(ES-i-) 420 (MH+). 

35 
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b. ) 3-amino-l-[(2S)-4-methyl-2-[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine bis 
hydrochloride 

To a solution of the compound of Example 1(a) (4.3 g) in CH3OH (10 mL) was 
added 4M HC1 in dioxane (10 mL). The reaction was stirred at room temperature for 4 
5 hours whereupon it was concentrated in vacuo to yield 3.97 g of the title compound: 
MS(ES+) 320 (MH + ). 

c. ) 3-[[N a -(/e/t-butoxycarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

To a solution of the compound of Example 1(b) (2.0 g, 5.1 mmole) was added 
10 EDC (1.27 g, 6.37 mmol) HOBT (724 mg, 5.35 mmol) TEA (1.78 mL, 12.75 mmol) and 
N-BOC-leucine (1.3 g, 5.35 mmol) The reaction was stirred until complete as indicated 
by TLC analysis whereupon it was diluted with ethyl acetate and washed with 5% 
NaHCC>3, brine, dried (MgSC>4), filtered, concentrated and chromatographed (5% 
CH 3 OH:CH2Cl2) to give 2.7 g of the title compound: MS(ES+) 533 (MH+) 
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d.) 3-L-leucinyl- 1 -[(2S)-4-methyl-2-[[(benzy loxycarbonyl)amino]penty l]-pyrrolidine bis 
hydrochloride 

Following the procedure of Example 1(b) except substituting the compound of 
Example 1(c), the title compound was produced: MS(ES+) 433 (MH+). 



e.) 3-[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

Following the procedure of Example 1(c) except substituting the compound of 
Example 1(d) and quinaldic acid for N-BOC-leucine, the title compound was produced: 
25 MS(ES+) 588 (MH+). 

Example 2 



Preparation of l-benzvl-3-ffN tt -(2-quinolinecarbonvn-L-leuc>nvl1amino1~pvrrolidine 

30 

a.) l-benzyI-3-[[N a -(/^r/-butoxycarbonyI)-L-leucinyl]amino]-pyrrolidine 

Following the procedure of Example 1(c) except substituting l-benzyl-3- 
aminopyrrolidine, the title compound was prepared. MS(ES+) 390 (MH+), 

35 b.) l-benzyl-3-L-leucinyl-pyrrolidine bis hydrochloride 

Following the procedure of Example 1(b) except substituting the compound of 
Example 2(a), the title compound was prepared: MS(ES+) 290 (MH+). 
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c.) l-benzyl-3-[[N t, -(2-quinolinecarbonyl)-L-leucinyl]amino]-pyrroIidine 

Following the procedure of Example 1(e) except substituting the compound of 
Example 2(b), the title compound was prepared: MS(ES+) 445 (MH+). 

Example 3 

Preparation of 3-[fN a -(2>naphthvlcarbonvl)-L-leucinvnamino1- l-l(2SV4-methvU2- 
rf(benzvloxycarbonv0aminolpentvl1-pvrrolidine 

Following the procedure of Example 1(e) except substituing 2-naphthoic acid 
for quinaldic acid, the title compound was prepared: MS(ES+) 587 (MH+). 

. Example 4 

Preparation of l-benzvl-3-rfN a -(2-naphthylcarbonyl)-L-'leucinvnamino1>pvrrolidine 

Following the procedure of Example 2(c) except substituting 2-naphthoic acid 
for quinaldic acid, the title compound was produced: MS(ES+) 444 (MH + ). 

20 Example 5 

Preparation of 1 -benzv 1-((3S)V f fN a -(benzyloxvcarbonvn-L-leucinvnaminol-pvrrolidine 

a. ) l-benzyl-((3S))-(fm-butoxycarbonyl)amino-pyrrolidine 

Following the procedure of Example 1(a) except substituting ((3S))-(-)-3-(ferr- 
25 butoxycarbonylamino)pyrrolidine for 3-(^r/-butoxycarbonylamino)pyrrolidine and 

benzaldehyde for CBZ-leucinal, the title compound was prepared: MS(ES+) 221 .2 (M- 
C 4 H 8 ), 277.3 (MH+). 

b. ) 1-benzyl-((3S))-amino-pyrrolidine bis hydrochloride 

30 To a solution of the compound of Example 5(a) in methanol was added a 1M 

HCl/ether. The reaction was stirred at room temperature until complete as indicated by 
mass spectral analysis. The reaction was concentrated in vacuo to give a white solid: 
MS(ES+) 177.0 (MH+). 
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c.) l-benzy!-((3S))-l|N Q -(benzyIoxycarbonyl)-L-leucinyl|amino]-pyrrolidine 

Following the procedure of Example 1(c) except substituting the compound of 
Example 5(b) and CBZ-leucine for BOC-leucme, the title compound was prepared: 
MS(ES+) 424.2(MH + ). 

5 

Example 6 

Preparation of 1-ben2vNf(3S))-frN a -(/grNbutoxvcarbonvn-L-leucinvnamino1- 
pyrrolidine 

10 Following the procedure of Example 5(c) except substituting BOC-leucine for 

CBZ-leucine, the title compound was prepared: MS(ES+) 390.5 (MH + ). 

Example 7 

15 Preparation of ((3S))-rrN a -(2-naphthvlcarbonvlVL-leucinvnaminoV 1 -f (2S)-4-methvl-2- 
rf(benzvloxvcarbonvnamino1pentvn-pvrrolidine 

a. ) ((3S))-[(/m-butoxycarbonyl)amino]- 1 -[(2S)-4-methy 1-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrro!idine 

20 Following the procedure of Example 1 (a) except substituting ((3S))-(-)-3-(rerf- 

butoxycarbonylamino)pyrrolidine for 3-(^r/-butoxycarbonylamino)pyrrolidine the title 
compound was prepared: MS(ES+) 420 (MH + ). 

b. ) ((3S))-[(fer/-butoxycarbonyl)amino]- 1 -[(2S)-4-methyl-2- 
25 [[(benzyloxycarbonyl)amino]penty1]-pyrrolidine 

Following the procedure of Example 1(b) except substituting the compound of 
Example 7(a), the title compound was produced: MS(ES) 320 (MH+) 

c. ) (3S)-[[N tt -(rer/-butoxycarbonyl)-L-leuciny l]amino]- 1 -[(2S)-4-methy!-2- 
30 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

Following the procedure of Example 1(c) except substituting the compound of 
Example 7(b), the title compound was produced: MS(ES+) 533 (MH + ). 

d. ) (3S)-L-leucinyl-l-[(2S)-4-methyl-2-[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 
35 bis hydrochloride 

Following the procedure of Example 1(d) except sustituting the compound of 
Example 7(c), the title compound was prepared: MS(ES+) 433 (MH + ). 
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e.) (3S)-[tN a -(2-naphythylcarbonyl)-L-leucinyI)amino]-I-[(2S)-4-methyi-2- 
[f(bcnzyloxycarbonyl)amino]pentyl]-pyrrolidine 

Following the procedure of Example 1(e) except substituting the compound of 
5 Example7(d) and substituting 2-naphthoic acid for quinaldic acid, the title compound 
was produced: MS(ES+) 587 (MH+). 

Example 8 

10 Preparation of (3R)-rrN°-(2-naphthvlcarbonvn-L-leucinvnaminoVl-[(2S)-4-methvl-2- 
rKbenzvloxvcarbonvOaminolpentvP-pvrrolidine 

a. ) (3R)-[('e"-butoxycarbonyl)amino]- l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

15 Following the procedure of Example 1 (a) except substituting (3R)-(-)-3-(ter/- 

butoxycarbonylamino)pyrrolidine for 3-(rm-butoxycarbonylamino)pyrrolidine the title 
compound was prepared: MS(ES+) 420 (MH+). 

b. ) (3R)-amino-l-[(2SH-methyl-2-[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 
20 Following the procedure of Example 1(b) except substituting the compound of 

Example 8(a), the title compound was produced: 320 MS(ES) (MH+) 

c) (3R)-[[N°-(^^-butoxycarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 
25 Following the procedure of Example 1 (c) except substituting the compound of 

Example 8(b), the title compound was produced: 533 MS(ES+) (MH+). 

d. ) (3R)-L-IeucinyI-l-[(2S)-4-methyl-2-[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 
bis hydrochloride 

30 Following the procedure of Example 1 (d) except sustituting the compound of 

Example 8(c), the title compound was prepared: MS(ES+) 433 (MH+). 

e. ) (3R)-[[N a -(2-naphthylcarbony l)-L-leucinyl]amino]- 1 -[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

35 Following the procedure of Example I (e) except substituting the compound of 

Example 8(d) and substituting 2-naphthoic acid for quinaldic acid, the title compound 
was produced: MS(ES+) 587 (MH+). 
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Example 9 

Preparation of 1 -benzvl-(3RHf N 0 -(2-quinolineacetonovlVL-leucinvnaminol~pvrrolidine 

5 

a. ) l-benzyl-(3R)-[(/m-butoxycarbonyl)amino]-pyrrolidine 

To a solution of ((3R)H-)-3-(fm-butoxycarbonylamino)pyrrolidine (2.0 g, 
10.73 mmol) in CH2CI2 (20 mL) was added benzaldehyde (1.3 mL, 12.88 mmol). The 
reaction was stirred at room temperature for 2 hours whereupon sodium 
10 triacetoxyborohydride (5.68 g, 26.82 mmol) was added. The reaction was stirred 

overnight at room temperature whereupon it was.diluted with ethyl acetate and washed 
with sat. I^COj, water, brine, dried (MgS0 4 ), filtered, concentrated and 
chromatographed (1:1 hex:EtOAc) to give the title compound: MS(ES+ ) 221 . 1 (M- 
C 4 H 8 ), 277.2 (MH+) 

15 

b. ) I-benzyl-(3R)-amino-pyrrolidine bis hydrochloride 

To a solution of the compound of Example 9(a) in methanol was added 1 N 
HCl/ether. The suspension was stirred at room temperature until complete as indicated 
by mass spectral analysis. The reaction was concentrated in vacuo to give the title 
20 compound: MS(ES+) 176.9 (MH+). 

c). l-benzyU(3R)-[[N a -(/er?-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine 

Following the procedure of Example 1(c) except substituting the compound of 
Example 9(b) and N-methylmorpholine for triethylamine, the title compound was 
25 produced: MS(ES+) 390.3 (MH+). 

d. ) l-benzyl-(3RM(L-leucinyl)amino]-pyrrolidine bis hydrochloride 

To a solution of the compound of Example 9(c) in ethyl acetate and methanol 
was bubbled HCI gas for ca. 2 mins. The reaction was stirred overnight whereupon it 
30 was concentrated in vacuo to afford the title compound: MS(ES+) 290.4 (MH+). 

e. ) l-benzyl-(3R)-[[N°-(2-naphthylacetonoyl)-L-leucinyl]amino]-pyrrolidine 

To a suspension of the compound of Example 9(d) (75 mg) was added EDC 
(44.3 mg), HOBT (28.4 mg) NMM (0.14 mL) and 2-naphthylacetic acid. The reaction 
35 was stirred overnight at room temperature whereupon it was diluted wiyh ethyl acetae 
and washed with sat. K2CO3, water , brine, dried (MgSC>4), filtered, concentrated and 
chromatographed to give the title compound: MS(ES+) 458.3 (MH+). 
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Example 10 

Preparation of 1 -benzvl-(3R)-f fN q -(2-naphthvlcarbonvl)-L-lcucinv)1aminol-pvrrolidine 

5 

Following the procedure of Example 9(e) except substituting 2-naphthoic acid 
for 2-naphthylacetic acid, the title compound was prepared: MS(ES+) 444.2 (MH+). 

Example 1 1 

10 

Preparation of 1 -benzvl~(3R)-rfN a -(3'quinolinecarbon vl VL-leucinvl laminol-pvrrolidine 

Following the procedure of Example 9(e) except substituting 3- 
quinolinecarboxylic acid for 2-naphthylacetic acid, the title compound was prepared: 
15 MS(ES+) 445.3 (MH+). 

Example 12 

Preparation of 1 -benzvl-(3R)-f fN a -(2-quinolinecarbonvl)-L"leucinvl1amino1~pvrrolidine 

20 

Following the procedure of Example 9(e) except substituting quinaldic acid for 
2-naphthylacetic acid, the title compound was prepared: MS(ES+) 445.2 (MH+). 

Example 13 

25 

Preparation of 1 -benzvl-(3R)-lfN q -(3'isoquinolinecarbonvlVL-leucin vllaminol- 
pyrrolidine 

Following the procedure of Example 9(e) except substituting 3- 
30 isoquinolinecarboxylic acid for 2-naphthylacetic acid, the title compound was prepared: 
MS(ES+) 445.3 (MH+). 
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Example 14 

Preparation of Nbenzvl-(3SV[fN 0 -(2-naphthvlacetonovn-L-leucinvllamino1-pvrrolidine 

5 a.) 1 -benzy l-(3S)-[(ter/-butoxycarbony l)amino]-pyrrolidine 

Following the procedure of Example 9(a) except substituting ((3S))-(-)-3-(ter/- 
butoxycarbony!amino)pyrrolidine for (3R)-(-)-3-(/er/-butoxycarbonylamino)pyrrolidine, 
the title compound was produced: MS(ES+) 277.2 (MH+). 

10 b.) 1 -benzy l-(3S)-amino-pyrrolidine bis hydrochloride 

Following the procedure of Example 9(b) except substituting the compound of 
example 14(a), the title compound was produced: MS(ES+) 177.0 (MH+). 

c. ) l-benzyl-(3S)-[[N a -(^r/-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine 

1 5 Following the procedure of Example 9(c) except substituting the compound of 

Example 14(b), the title compound was produced: MS(ES+) 390.3 (MH+). 

d. ) l-benzyl-(3S)-[(L-leucinyl)amino]-pyrrolidinebis hydrochloride 

Following the procedure of Example 9(d) except substituting the compound of 
20 Example 14(c), the title compound was produced: MS(ES+) 290.3 (MH+). 

e. ) l-benzyl-(3S)-[[N a -(2-naphthy!acetonoyl)-L-leucinyI]amino]-pyrrolidine 

Following the procedure of Example 9(e) except substituting the compound of 
Example 14(d), the title compound was produced: MS(ES+) 458.4 (MH+). 

25 

Example 15 

Preparation of 1 -benzvl-(3S)-rrN a -(2-naphthvlcarbonvlVL-leucinvl1amino1-pvrrolidine 

30 Following the procedure of Example 14(e) except substituting 2-naphthoic acid 

for 2-naphthylacetic acid, the title compound was produced: MS(ES+) 444.4 (MH 4 *). 
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Example 16 

Preparation of l-benzvU(3S)-f[N 0 -(3-quinolinecarbonvn-L-ieucinvllamino1-pvrrolidinc 

5 Following the procedure of Example 14(e) except substituting 3- 

quinolinecarboxylic acid for 2-naphthylacetic acid, the title compound was produced: 
MS(ES+) 445.2 (MH+). 

Example 17 

10 

Preparation of l-benzvl-(3S)-rrN u -(2-quinolinecarbonvl)-L-le»cinvllaminol-pyrrolidine 

Following the procedure of Example 14(e) except substituting quinaldic acid for 
2-naphthylacetic acid, the title compound was produced: MS(ES+) 445.3 (MH + ). 

15 

Example 18 

Preparation of l-benzvl-(3S)-ffN a -(3-isoquinolinecarbonylVL-leucinvnamino1- 
pvrrolidine 

20 

Following the procedure of Example 14(e) except substituting 3- 
isoquinolinecarboxylic acid for 2-naphthylacetic acid, the title compound was produced: 
MS(ES+) 445.3 (MH+). 

25 Example 19 

Preparation of 1 -benzvl-4-rfN tf -(2-naphthvlcarbonvl VL-leucinvllamino1>piperidine 

a. ) l-benzyl-4-[[N a -(fe/*r-butoxycarbonyl)-L-leucinyl]amino]-piperidine 

30 Following the procedure of Example 1(c) except substituting 4-amino-l- 

benzylpiperidine, the title compound was produced: MS(ES+) 404.1 (MH+). 

b. ) l-benzyl-4-[(L-leucinyl)amino]-piperidine 

The compound of Example 19(a) (2.0 g) was dissolved in 4N HCl/dioxane (100 
35 mL). The reaction was stirred at room temperature for 30 minutes whereupon it was 
concentrated in vacuo to give 1 .94 g of the title compound as a white solid: MS(ES+) 
304.2 (MH+). 
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c.) l-benzyl-4-[fN a -(2-naphthylcarbonyl)-L-ieucinyl]amino]-piperidine 

To a solution of the compound of Example 19(b) (240 mg) in DMF (3.0 mL) 
was added N-methylmorpholine (0.17 mL). HOBT (10L5 mg), 2-naphthoic acid (130.2 
5 mg) and EDC (145.4 mg). The reaction was stirred overnight whereupon it was poured 
into a rapidly stirred mixture of EtOAc, 10% Na2CC>3 and brine (75 mL each). This 
mixture was stirred for 30 minutes. The organic layer was sepaerated and the aqueous 
layer was washed with ethyl acetate. The combined organic layers were washed with 
10% Na2CC>3, water, brine, dried (MgSC>4), filtered, concentrated and chromatographed 
10 (ethyl acetate) to give 107 mg of the title compound: MS(ES+ ) 458.5 (MH+). 

Example 20 

Preparation of l-benzvl-44rN a '(2>quinolinecarbonvl)-L-leucinvl1aminol-piperidine 

15 

Following the procedure of Example 19(c) except substituting quinaldic acid for 
2-naphthoic acid, the title compound was prepared: MS(ES+) 459.3 (MH+). 

Example 21 

20 

Preparation of 1-benzvl-4-rfN a -(benzvloxvcarbonvlVL-leucinvHamino1-piperidine 

To a solution of N-benzyl-4-amino piperidine (0.50 g) in CH2CI2 (10 mL) was 
added CBZ-leucine (695 mg), EDC (552.5 mg) and HOBT (356.6 mg). The reaction 
25 was stirred at room temperature until complete as indicated by TLC analysis. The 

reaction was dissolved in CHCI3 and washed with 10% Na2CC>3, brine, dried (MgSC^), 
filtered, concentrated and chromatographed (3:1 EtOAc:hexanes) to give 0.99 g of the 
title compound: MS(ES+) 438 (MH+). 

30 Example 22 

Preparation of 1 -r3-(2-pvridvnphenvll-2-ethvl-(3S)4fN a -(2-naphthvlcarbonvn-L- 
leucinvllaminol-pvrrolidine 

35 a) N-methyI-N-methoxy-3-(2-pyridyl)-phenylacetamide 

To a stirred solution of N-methoxy-N-methylamine hydrochloride (0.980 g, 10.0 mmol) 
in DMF (25 mL) was added N-methylmorpholine (1.21 mL, 11.0 mmol), HOBt(1.50g, 11.1 
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mmol), 3-(2-pyridyl)-phenylacetic acid (2.36 g, 1 1.1 mmoi), and EDC (2.13 g, 11.1 mmol). The 
reaction was stirred overnight whereupon it was poured into a rapidly-stirred mixture of 150 mL 
each of EtOAc, 10% NaHCC>3, and brme - After stirring for 30 min, the layers were separated 
and the aqueous layer was washed with fresh EtOAc (150 mL). The combined organic layers 
5 were washed with 10% Na 2 C03, and brine, then dried (MgSC>4), filtered, and concentrated. 
Column chromatography (silica gel, 3: 1 EtOAc: hexane) gave 2.275 g of the title compound: 
MS (ES+) (MH+) 257.2. 



b) 3-(2-pyridyl)-phenylacetaldehyde 

10 To a stirred solution of the compound of Example 22(a) (2.2 g, 8.6 mmol) in anhydrous 

THF (20 mL) at -78°C was added a solution of lithium aluminum hydride in THF (22 mL, 22.0 
mmol). The reaction was stirred for 2 h, then warmed to 0°C and stirred 1 h, whereupon 4.2 g 
of KHSO4 was added in small portions over 10 min, followed by 100 mL of water in small 
portions. The reaction mixture was filtered to remove a white precipitate and the filtrate was 

15 adjusted to pH 9 by the addition of 1 N NaOH, then extracted with Et20 (3 x 100 mL). The 
combined organic layers were washed with brine, then dried (Na2SC>4), filtered, and 
concentrated to give 1 .878 g of the title compound: MS (ES+) (MH+) 198. 1 . 

c) I-[3-(2-pyridyl)phenyI]-2-ethyl-(3S)-[N a -(/err-butoxycarbonylamino]-pyrrolidine 

20 To a stirred solution of (3S)-(-)-3-(tert-butoxycarbonylamino)pyrrolidine (672.3 mg, 3.6 

mmol) in CH2CI2 (15 mL) was added the compound of Example 22(b) (0.94 g, 4.3 mmol). The 
reaction was stirred 2 h whereupon Na(OAc) 3 BH (1 .68 g, 7.9 mmol) added. After stirring 
overnight, the reaction mixture was diluted with CHCI3 (150 mL) and washed with H2O, and 
brine, then dried (MgSC>4), filtered, and concentrated. Column chromatography (silica gel, 1:9 

25 MeOH: EtOAc) gave 467 mg of the title compound: MS (ES+) (MH+) 368. 

d) l-[3-(2-pyridyl)phenyl]-2-ethyl-(3S)-[[N a -(/erf-butoxycarbonyl)-L-leucinyl]amino]- 
pyrrolidine 

The compound of Example 22(c) (440 mg, 1.2 mmol) was dissolved in 4.0 N HCI in 
30 dioxane (20 mL) and stirred at room temperature for 30 min. The solution was concentrated to a 
white solid and dried under high vacuum for 30 min. To a stirred solution of the residue in 
DMF (10 mL) was added N-methylmorpholine (400 uL, 3.6 mmol), HOBt (245.6 mg, 1.8 
mmol), Boc-Leucine hydrate (449.1 mg, 1.8 mmol), and EDC (352.0 mg, 1.8 mmol). The 
reaction was stirred overnight whereupon it was partitioned between 50 mL each of EtOAc, 10% 
35 Na2C03, and brine. The aqueous layer was washed with fresh EtOAc (50 mL), the combined 
organic layers were washed with 10% Na 2 C0 3 and brine, then dried (MgS0 4 ), filtered, and 
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concentrated. Column chromatography (silica gel, 5:95 MeOH: EtOAc) gave 204 mg of the title 
compound: MS (ES+) (MH+) 481.4. 

e ) l -[3-(2-pyridyl)phenyl]-2-ethy l-(3S)-[[N a -L-leucinyl]amino]-pyrrolidine dihydrochloride 
5 The compound of Example 22(d) (200 mg, 0.42 mmol) was dissolved in 4.0 N HCl in 

dioxane (25 mL) and stirred at room temperature for 1 h. The solution was concentrated to a 
white solid and dried under high vacuum for 3 h to give the title compound: MS (ES+) (MH+) 
381.4. 

10 f) ]-[3-(2-pyridyl)phenyl]-2-ethyK^ 
pyrrolidine 

To a stirred solution of the compound of Example 22(e) (0.14 mmol) in DMF (2 mL) 
was added N-methylmorpholine (62 uL, 0.56 mmol), HOBt (31.8 mg, 0.24 mmol), 2-naphthoic 
acid (37.6 mg, 0.22 mmol), and EDC (41 .2 mg, 0.22 mmol). The reaction was stirred overnight 
15 whereupon it was partitioned between 50 mL each of EtOAc, 10% Na2CC>3, and brine. The 

aqueous layer was washed with fresh EtOAc (50 mL), the combined organic layers were washed 
with 10% Na2CC>3 and brine, then dried (MgSC>4) f filtered, and concentrated. Column 
chromatography (silica gel, 5:95 MeOH: EtOAc) gave 40.1 mg of the title compound: MS 
(ES+) (MH+) 535.4. 

20 

Example 23 

Preparation of 1 -r3-(2-pvridvOphenvll-2-ethvl-(3S V f f N a -(2-quinolinecarbonvn-L- 
leucinvllaminol-pvrrolidine 

25 

Following the procedure of Example 22(0, except using 2-quinoIinecarboxylic acid, the 
title compound was prepared: MS (ES+) (MH+) 536.4. 

Example 24 

30 

Preparation of l>f3-(2-pvridvnphenvlV2-ethvl-(3SVfrN a -(3-isoquinolinecarbonvlVL- 
leucinvllaminol-pvrrolidine 

Following the procedure of Example 22(0, except using 3-isoquinolinecarboxylic acid, 
35 the title compound was prepared: MS (ES+) (MH+) 536.4. 
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Example 25 

Preparation of 1 -f3-(2-pvridvnDhenviV2-ethvU(3RV[ f N a -(2-naphthvlcarbonvn-L- 
leucinvllaminol-pvrrolidine 

5 

a) l-[3-(2-pyridyl)phenyl]-2-ethyi-(3R)-[N a -(^^butoxycarbonylamino]-py 

Following the procedure of Example 22(c), except substituting (3RM+)-3-(tert- 
butoxycarbonyIamino)pyrrolidine, the title compound was prepared: MS (ES+) (MH+) 368.4. 

10 b) ]43-(2-pyridyl)phenyl]-2-ethyl-(3R)-[[N a -(rm-butoxycarbonyl)-L-leucinyl]amino]- 
pyrrolidine 

Following the procedure of Example 22 (d), except substituting the compound of 
Example 25 (a), the title compound was prepared: MS (ES+) (MH+) 481.4. 

1 5 c) l-[3-(2-pyridyl)phenyl]-2-ethyN(3R)-[[N a -L-leucinyl]amino]-pyn-olidine dihydrochloride 
Following the procedure of Example 22 (e), except substituting the compound of 
Example 25 (b), the title compound was prepared: MS (ES+) (MH+) 381 .4. 

d) l-[3-(2-pyridyl)phenyl]-2-ethyl-(3R)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]- 
20 pyrrolidine 

Following the procedure of Example 22 (f), except substituting the compound of 
Example 25 (c), the title compound was prepared: MS (ES+) (MH+) 535.3. 

Example 26 

25 

Preparation of l-f3-(2-pvridvnphenvll-2-ethvl-(3R)-rfN a -(3-isoquinolinecarbonvn-L- 
leucinvllaminol-pvrrolidine 

Following the procedure of Example 25(d), except using 3-isoquinoiinecarboxylic acid, 
30 the title compound was prepared: MS (ES+) (MH+) 536.3. 
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Example_2_7 

Preparation of 143-(2>pvridvnphenvl1-2-ethvN(3R)-rfN a -(2-quinolinecarbonvlVL' 
leucinvllaminol-pvrrolidine 

5 

Following the procedure of Example 25(d), except using 2-quinolinecarboxylic acid, the 
title compound was prepared: MS (ES+) (MH+) 536.3. 

Example 28 

10 

Preparation of l'(l-adamantanecarbonvlV(3R)-ffN a '(4'pvridvlmethoxvcarbonvl)-L- 
leucinvllaminol-pvrrolidine 

a) HI-adamantanecarbonyI)-(3RM[N a -(rm-buty^ 

15 To a stirred solution of (3R)-(+)-3-(tert-butoxycarbonylamino)pyrrolidine (1 .87 g, 10.0 

mmol) in CH2CI2 (30 mL) at 0°C was added N-methylmorpholine (1 .65 mL, 15.0 mmol) and 1- 
adamantylcarbonyl chloride (2.99 g, 15.0 mmol). The reaction was stirred overnight , gradually 
warming to room temperature, whereupon it was diluted with 200 mL of CHCI3 , washed with 
5% NaHC0 3t H2O, IN HC1, H 2 0, and brine, then dried (MgS0 4 ), filtered, and concentrated to 

20 give 4.66 g of the title compound: MS (ES+) (MH+) 349.4. 

b) l-(l-adamantanecarbonyl)-(3R)-aminopyrrolidine hydrochloride 

The compound of Example 28 (a) (4.6 g) was dissolved in 4.0 N HCI in dioxane (100 
mL) and stirred at room temperature for 1 h. The solution was concentrated to a white solid and 
25 dried under high vacuum for 2 h to give the title compound: MS (ES+) (MH+) 249. 1 . 

c) l-(l-adamantanecarbonyl)-(3R)-[[N a -(4-pyridylmethoxycarbonyl)-L-leucinyl]amino]- 
pyrrolidine 

To a stirred solution of the compound of Example 28(b) (143.2 mg, 0.50 mmol) in DMF 
30 (2 mL) was added N-methylmorpholine (83 uL, 0.75 mmol), HOBt (101 .5 mg, 0.75 mmol), 4- 
Inoc-Leucine (201.5 mg, 0.76 mmol), and EDC (146.0 mg, 0.76 mmol). The reaction was 
stirred overnight whereupon it was partitioned between 50 mL each of EtOAc, 10% Na^CC^, 
and brine. The aqueous layer was washed with fresh EtOAc (50 mL), the combined organic 
layers were washed with 10% Na2C03 and brine, then dried (MgS04), filtered, and 
35 concentrated. Column chromatography (silica gel, 2:98 MeOH: EtOAc) gave 109.0 mg of the 
title compound: MS (ES+) (MH+) 497.5. 
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Example 29 

Preparation of l" n-adamantanecarbonvlW3S)-rfN a -(4-pvridvlmethoxvcarbonvlVL> 
leucinyllaminol-pvrrolidine 

5 

a) l-(l-adamantanecarbonyl)-(3S)4[N a -(/m-butyloxycarbonyl)-L^ 

Following the procedure of Example 28(a), except substituting (3S)-(-)-3-(tert- 
butoxycarbonylamino)pyrrolidine, the title compound was prepared: MS (ES+) (MH+) 349.5. 

10 b) !-(1-adamantanecarbonyl)-(3S)-aminopyrrolidine hydrochloride 

Following the procedure of Example 28(b), except substituting the compound of 
Example 29 (a), the title compound was prepared: MS (ES+) (MH+) 249.1 . 

c) N(l-adamantanecarbonyI)-(3S)-[[N a -(4-pyridylmethoxycarbonyI)-L-leuciny]]amino]- 
15 pyrrolidine 

Following the procedure of Example 28(c), except substituting the compound of 
Example 29(b), the title compound was prepared: MS (ES+) (MH+) 497.4. 



20 



Example 30 

Preparation of (3R)-r[N a -(benzorb1thio Dhene-2-carbonvlVL-leucinvllamino1-1-f(2SV4--methyl- 
2-rf(benzvl oxvcarbonvnamino1pentvlVpvrro1idine 



a) (3R)-[[N a -(^r/-butoxycarbonyl)amino]- 1 -[(2S)-4-methyl-2- 
25 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

To a stirred solution of (3R)-(+)-3-(tert-butoxycarbonylamino)pyrrolidine (2 g, 10.7 
mmol) in CH2CI2 (200 mL) was added N-CBZ-Leucinal (3.2 g, 12.9 mmol). The reaction was 
stirred 2 h whereupon Na(OAc) 3 BH (3.4 g, 16.1 mmol) was added. After stirring overnight, the 
reaction mixture was diluted with CHCI3 (150 mL) and washed with 5% NaHC0 3 and brine, 
30 then dried (MgSC>4), filtered, and concentrated. Column chromatography (silica gel, 3:97 
MeOH: CH 2 C1 2 ) gave 3.4 g of the title compound: MS (ES+) (MH+) 420. 

b) (3R)-amino- 1 -[(2S)-4-methyl-2-[[(benzy loxycarbonyl)amino]penty IJ-pyrrolidine 
dihydrochloride 

35 The compound of Example 30 (a) (3.4 g) was dissolved in 4.0 N HG1 in dioxane (50 

mL) and stirred at room temperature for I h. The solution was concentrated in vacuo and dried 
under high vacuum to give 3.37 g of the title compound: MS (ES+) (MH+) 320. 
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c) (3R)-[[N a -(/e/^butoxycarbonyl)-L-Ieucinyl]amino]-l4(2S)-4-methyl-2^ 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

To a stirred solution of the compound of Example 30(b) (2.36 g, 6.0 mmol) in DMF (25 
5 mL) was added N-methylmorpholine (2.0 mL, 18.2 mmol), HOBt (1.22 g, 9.0 mmol), Boc- 

Leucine hydrate (2.25 g, 9.0 mmol), and EDC ( 1 .73 g, 9.0 mmol). The reaction was stirred for 3 
h whereupon it was partitioned between 150 mL each of EtOAc, 10% Na2C03, and brine. The 
aqueous layer was washed with fresh EtOAc (150 mL), the combined organic layers were 
washed with 10% Na2CC>3 and brine, then dried (MgSC>4), filtered, and concentrated. Column 
10 chromatography (silica gel, 2: 1 EtOAc: hexane) gave 2.78 g of the title compound: MS (ES+) 
(MH+) 533.6. 

d) (3R)-[[N a -L-leucinyl]amino)-l-[(2S)-4-methyl-2-[[(benzyIoxycarbonyl)amino]pentyl]- 
pyrrolidine di hydrochloride 

1 5 The compound of Example 30(c) (2.7 g) was dissolved in 4.0 N HC1 in dioxane ( 100 

mL) and stirred at room temperature for 1 h. The solution was concentrated in vacuo and dried 
azeotropically with toluene to afford a tan solid and stored under high vacuum overnight to give 
2.45 g of the title compound: MS (ES+) (MH+) 433.3. 

20 e)(3R)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

To a stirred solution of the compound of Example 30(d) (101.4 mg, 0.2 mmol) in DMF 
(1 mL) was added N-methylmorpholine (66 uL, 0.6 mmol), HOBt (42.2 mg, 0.3 mmol), 
benzo[b]thiophene-2-carboxylic acid (53.3 mg, 0.3 mmol), and EDC (57.8 mg, 0.3 mmol). The 

25 reaction was stirred overnight whereupon it was partitioned between 50 mL each of EtOAc, 10% 
Na2C03, and brine. The aqueous layer was washed with fresh EtOAc (50 mL), the combined 
organic layers were washed with 10% Na2C03 and brine, then dried (MgSO^, filtered, and 
concentrated. Column chromatography (silica gel, 3: 1 EtOAc: hexane) gave 80.4 mg of the title 
compound- MS (ES+) (MH+) 593.4. 

30 

Example 3 1 

Preparation of (3RVIfN a -(3.4-dimethoxvbenzovn-L-leucinvllamino1-l-[(2S)-4-methvl-2- 
fKbenzvloxvcarbonvDaminolpentvlVpvrrolidine 

35 

Following the procedure of Example 30(e), except substituting 3,4-dimethoxybenzoic 
acid, the title compound was prepared: MS (ES+) (MH+) 597.4. 
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Example 32 

Preparation of (3R)-nN a -(benzofuran-2-carhonvl)-L-leucinvllamino1-l-[(2S>-4-methvl-2- 
[[(benzvloxvcarbonvnaminolpentvn-pvrroHdine 

Following the procedure of Example 30(e), except substituting benzofuran-2-carboxylic 
acid, the title compound was prepared: MS (ES+) (MH+) 577.2. 

Example 33 

Preparation of (3R>-rfN a -(benzothiazoie>6-carbonylVL-leucinvl)amino1- 1 -f (2S )-4-methvl-2- 
ff(benzvloxycarbonv0amino1pentyH-pvrrolidine 

Following the procedure of Example 30(e), except substituting benzothiazole-6- 
carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 594.4. 

Example 34 

Preparation of (3RVrfN a -nndole-2-carb onvlVL-leucinvllaminoVl-r(2SV4-methvU2- 
fffbenzvloxvcarbonvnaminolpentvll-pyrrolidine 

Following the procedure of Example 30(e), except substituting indole-2-carboxylic acid, 
the title compound was prepared: MS (ES+) (MH+) 576.3. 

Example 35 

Preparation of f3RVfrN a -f4'fluorobenzovlVL-leucinvnamino1-l-r(2SV4-methvl-2- 
fKbenzyloxvcarbonvDaminolpentvll-pyrroUdine 

Following the procedure of Example 30(e), except substituting 4-fluorobenzoic acid, the 
title compound was prepared: MS (ES+) (MH+) 555.3. 
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Example 36 

Preparation of (3RVf[N a "f4-methoxvbenzovl)-L'leucinvnaminol"l-l(2S)-4-methvl-2> 
[[(benzvloxvcarbonvnaminolpentvH-pvrrolidine 

5 

Following the procedure of Example 30(e), except substituting p-4-methoxybcnzoic 
acid, the title compound was prepared: MS (ES+) (MH+) 567.4. 

Example 37 

10 

Preparation of (3R>-frN a -(3.4-dichlorobenzovl)-L-leucinvl1aminol-l-f(2SM-methvl-2> 
fKbcnzvloxvcarbonvnaminolpentvll-pvrrolidine 

Following the procedure of Example 1(e), except substituting 3,4-dichlorobenzoic acid, 
1 5 the title compound was prepared: MS (ES+) (MH+) 605.2. 

Example 38 

Preparation of (3R)-r[N a -(thiophene-2-carbonvn-L-leucinvnamino1-l-f(2S)-4-methvl-2- 
20 ff(benzvloxvcarbonvnamino1pentylVpvrrolidine 

Following the procedure of Example 30(e), except substituting thiophene-3-carboxylic 
acid, the title compound was prepared: MS (ES+) (MH+) 543.4. 

25 Example 39 

Preparation of nRVrrN a -(4-biphenvlcarbonvn-L-leucinvnamino1-1-[(2SV4-methvl-2- 
rf(benzvloxvcarbonvnaminolpentvn-pvrrolidine 

30 To a stirred solution of the compound of Example 30(d) (102.3 mg, 0.2 mmol) in 

CH2CI2 (1 mL) at 0°C was added N-methylmorpholine (66 uL, 0.6 mmol) and 4- 
biphenylcarbonyl chloride (65.2 mg, 0.3 mmol). The reaction was stirred overnight whereupon 
it was diluted with CHCI3 and washed with 10% Na2CC>3 and brine, then dried (MgS04), 
filtered, and concentrated. Column chromatography (silica gel, 3:1 EtOAc: hexane) gave 55.1 

35 mg of the title compound: MS (ES+) (MH+) 613.5. 
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Example 40 

Preparation of nRVffN a -(5>methQxvbenzofuran-2-carbonvn-L-leucinvl]aminol-l-[(2S>-4- 
methvl-2-[f(benzvloxvcarbonvnamino1pentvn-pvrrolidine 

5 

Following the procedure-of Example 30(e), except substituting 5-methoxybenzofuran-2- 
carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 607.4. 

Example 41 

10 

Preparation of (3RV[fN a -(5-chlorobenzofuran-2-carbonvl)-L-leucinvHaminoM-f(2SV4> 
methvl-2-ff(benzvloxvcarbonvnamino1pentvll>pvrrolidine 

Following the procedure of Example 30(e), except substituting 5-chlorobenzofuran-2- 
1 5 carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 61 1 .4. 

Example 42 

Preparation of (3R)-rfN a -(7-methoxvbenzofuran-2-carbonvl)-L-leuciny]1aminol- 1 -IY2SV4- 
20 methvl'2-ff(benzvloxvcarbonvnaminolpentvn-pvrrolidine 

Following the procedure of Example 30(e), except substituting 7-methoxybenzofuran - 
2-carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 607.4. 

25 Example 43 

Preparation of ( r 3RVrf N a -(3 "Chlorobenzofb1thtophene-2-carbonvl)-L-leucinvl1aminoM-f(2S)-4- 
methvl-2-ri(benzvloxvcarbonvnamino1pentvn-pvrrolidine 

30 Following the procedure of Example 30(e), except substituting 3- 

chlorobenzo[b)thiophene-2-carboxylic acid, the title compound was prepared: MS (ES+) 
(MH+) 627.3. 
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Example 44 



Preparation of (3RVf[N a -(3-(2>pvridvnbenzovlVL-leucinvllaminoVI-r(2S)-4>methvI-2- 
rKbenzvloxvcarbonvDaminolpentvn'pvrrolidine 

5 

Following the procedure of Example 30(e), except substituting 3-(2-pyridyl)benzoic 
acid, the title compound was prepared: MS (ES+) (MH+) 614.4. 



10 



Example 45 

Preparation of (3S )-\ fN a -(benzof blthiophene-2-carbonvn-L-leucinvnaminol- 1 -f(2S)-4-methvl- 
2-fKbenzvloxvcarbonvnaminolpentv n-pvrrolidine 



a) (3S)-[[N a -(^^-butoxycarbonyI)amino]-l-f(2S)-4-methyl-2- 
15 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

Following the procedure of Example 30(a), except substituting (3S)-(-)-3-(tert- 
butoxycarbonylamino)pyrrolidine, the title compound was prepared: MS (ES+) (MH+) 420. 

b) (3S)-amino- 1 -[(2S)-4-methy l-2-[[(benzyloxycarbony l)amino]pentyl]-pyrrolidine 
20 dihydrochloride 

Following the procedure of Example 30(b), except substituting the compound of 
Example 45(a), the title compound was prepared: MS (ES+) (MH+) 320. 

c) (3S)-[[N a -(rer/-butoxycarbonyl)-L-leucinyl]amino]-l-[(2SH-methyl-2- 
25 [[(benzyIoxycarbonyl)amino]pentyl)-pyrrolidine 

Following the procedure of Example 30(c), except substituting the compound of 
Example 45 (b), the title compound was prepared: MS (ES+) (MH+) 533.5. 



d) (3S)-[[N a -L-leucinyl]amino]- 1 -[(2S)-4-methyl-2-[[(benzyloxycarbonyl)amino]pentyl]- 
30 pyrrolidine dihydrochloride 

Following the procedure of Example 30(d), except substituting the compound of 
Example 45 (c), the title compound was prepared: MS (ES+) (MH+) 433.3. 

e) (3S)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]- 1 -[(2S)-4-methy!-2- 
35 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine 

Following the procedure of Example 30(e), except substituting the compound of 
Example 45 (d), the title compound was prepared: MS (ES+) (MH+) 593.4. 
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Example 46 

Preparation of (3SVf [N a -( 3.4-dimethoxvbenzovD-L-Ieucinvllaminol- 1 -f(2SV4-methvl-2- 
5 [[(benzyloxycarbonvOaminolpentyll-pyrrolidine 

Following the procedure of Example 45(e), except substituting 3,4-dimethoxybenzoic 
acid, the title compound was prepared: MS (ES+) (MH+) 597.5. 

10 Example 47 

Preparation of f3S)-f[N a -fbenzofuran-2-carbonvlVL-leucinvnaminol-1-r(2SV4-methvl-2- 
ff(benzyloxycarbonvDaminolpentvn-pvrrolidine 

1 5 Following the procedure of Example 45(e), except substituting benzofuran-2-carboxy lie 

acid, the title compound was prepared: MS (ES+) (MH+) 577.4. 

Example 48 

20 Preparation of (3S)-f fN a -(benzothiazole-6-carbonvl VL-leucinvllaminol- 1 -[(2S)-4-methvl-2- 
rffbenzyloxycarbonvOaminolpentyll-pvrrolidine 

Following the procedure of Example 45(e), except substituting benzothiazoIe-6- 
carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 594.4. 

25 

Example 49 

Preparation of (3S Vf [N a -(indole-2'Carbonvn-L>leucinvnamino1- 1 -[ (2S)-4-methvl-2- 
rffbenzvloxycarbonvDaminolpentvll-pvrrolidine 

30 

Following the procedure of Example 45(e), except substituting indole-2-carboxylic acid, 
the title compound was prepared: MS (ES+) (MH+) 576.4. 
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Example 50 

Preparation of (3SVffN a -(4>fluorobenzovl)-L-leucinvl1amino1> l-f(2S)-4-methvl-2- 
fffbenzvloxvcarbonvOaminolpentvll-pYrrolidine 

5 

Following the procedure of Example 45(e), except substituting 4-fluorobenzoic acid, the 
title compound was prepared: MS (ES+) (MH+) 555.3. 

Example 51 

10 

Preparation of (3SVffN a -(4-methoxvbenzovn-L-leucinvllamino1-l-f(2S)-4-methvl-2> 
rffbenzvloxvcarbonvDaminolpentvn-pvrrolidine 

Following the procedure of Example 45(e), except substituting p-4-methoxybenzoic 
15 acid, the title compound was prepared: MS (ES+) (MH+) 567.3. 

Example 52 

Preparation of (3SV[fN a -(3,4-dichlorobenzovlVL-leucinvllaminol-l-r(2SV4-methvK2- 
20 ff(benzvloxvcarbonvnaminolpentvl1-pvrrolidine 

Following the procedure of Example 45(e), except substituting 3,4-dichlorobenzoic acid, 
the title compound was prepared: MS (ES+) (MH+) 605.2. 

25 Example 53 

Preparation of (3SH f N a -(thiophene-2-carbon vn-L-leucinvllaminol- 1 -r(2SV4-methvl-2- 
rffbenzvloxvcarbonvOaminolpentvll-pyrrolidine 

30 Following the procedure of Example 45(e), except substituting thiophene-3-carboxylic 

acid, the title compound was prepared: MS (ES+) (MH+) 543.2. 
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Example 54 

Preparation of f3S)-rrN a -(4~biphenvlcarhonvlVL-leucinvl]amino1-1>[(2S)-4-methvN2- 
fffbenzvloxycarbonvOaminolpentvH-pvrrolidine 

5 

Following the procedure of Example 39, except substituting the compound of Example 
45 (e), the title compound was prepared: MS (ES+) (MH+) 613.4. 

Example 55 

10 

Preparation of ( 3SV ff N a -(5-methoxvbenzofuran-2-carbonvlVL-leucinvl1aminol- 1 -K2SV4- 
methvl-24Kbenzvloxvcarbonvnaminolpentvl1-pvrrolidine 

Following the procedure of Example 45(e), except substituting 5-methoxybenzofuran-2- 
15 carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 607.4. 

Example 56 

Preparation of (3S)4rN a -(5-c hlorobenzofuran-2-carbonvn>L-leucinvl1aminoM4(2SV4-methvl- 
20 2-fr(benzvloxvcarbonvnamino1pentvl1>pvrrolidine 

Following the procedure of Example 45(e), except substituting 5-chiorobenzofuran-2- 
carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 61 1.4. 

25 Example 57 

Preparation of ( 3S)-f fN a -(7-methoxvbenzofuran-2-carbonvl VL-leucinvllaminol- 1 -f (2S)-4- 
methvl-2-fr(benzvloxvcarbonvnamino1pentvn-pvrrolidine 

30 Following the procedure of Example 45(e), except substituting 7-methoxybenzofuran - 

2-carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 607.4. 
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Example 58 

Preparation of (3SVffN a -(3-chlorobenzofblthiophene-2'Carbonvn-L-leucinvllaminol>l-[(2SV4> 
methyl-2-[l(benzvloxycarbonyl)amino]pentvn-pvrroIidine 

5 

Following the procedure of Example 45(e), except substituting 3- 
chlorobenzo[b]thiophene-2-carboxylic acid, the title compound was prepared: MS (ES+) 
(MH+) 627.2. 

10 Example 59 

Preparation of (3SVltN a -(3-(2-pvridvnben20vlVL-leucinvnaminoM4(2S)-4-methvl-2- 
rf(benzvloxvcarbonvnamino1pentvl1'pvrrolidine 

15 Following the procedure of Example 45(e), except substituting 3-(2-pyridyl)benzoic 

acid, the title compound was prepared: MS (ES+) (MH+) 614.4. 

Example 60 

20 Preparation of 1 -(4-phenvnbenzvl-(3S)-rfN a -(/gr/-butoxvcarbonvn-L-leucinvllamino1- 
pyrrolidine 

a) l-(2,2,2-trichloroethylcarbonyl)-(3S)-[[N a -(rerf-butoxycarbonyl)amino]-pyrrolidine 

To a stirred solution of (3S)-(-)-3-(rer/-butoxycarbonylamino)pyrrolidine (10 g, 53.7 
25 mmol) in CH2CI2 (150 mL) at 0°C was added N-methylmorpholine (6.50 mL, 59. 1 mmol), and 
2,2,2-trichloroethyI chloroformate (8.20 mL, 59.6 mmol). After stirring overnight, gradually 
warming to room temperature, the reaction mixture was concentrated to 1/2 original volume, 
diluted with CHCI3 (250 mL), and washed with 5% NaHC03, H 2 0, IN HC1, H9O, and brine, 
then dried (MgS04), filtered, and concentrated to give 23.98 g of the title compound: 'H-NMR 
30 (400 MHz, CDCI3): d (ppm) 4.74 (s, 2H); 4.66 (br m, 1H); 4.25 (br m, 1 H); 3.72 (m, 1H); 3.56 
(m, 2H); 3.33 (m, 1H); 2.19 (m, 1H); 1.87 (m, 1H); 1.45 (s, 9H). 

b) l-(2,2,2-trichloroethylcarbonyl)-(3S)-[[N a -(/er/-butoxycarbonyl)-L--leucinyl]amino]- 
pyrrolidine 

35 The compound of Example 60(a) (23.9 g) was dissolved in 4.0 N HCI in dioxane (200 

mL) and stirred at room temperature for I h. The solution was concentrated to a white solid and 
stored under high vacuum for 30 min. To a stirred solution of the residue in DMF (200 mL) was 
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added N-methylmorpholine (8.90 mL, 80.9 mmol), HOBt (10.88 g, 80.5 mmol), Boc-Leucine 
hydrate (20.09 g, 80.6 mmol), and EDC (15.44 g, 80.6 mmol). The reaction was stirred 
overnight whereupon it was partitioned between EtOAc (300 mL), 10% Na2CC>3 (150 mL), and 
brine (150 mL). The aqueous layer was washed with fresh EtOAc (100 mL), the combined 
5 organic layers were washed with IN HC1, H2O, 10% Na2CC>3, H 2 0, and brine, then dried 
(MgS0 4 ), filtered, and concentrated to give 27.88 g of the title compound: MS (ES+) (MH+) 
474.1. 

c) (3S)-f[N a -(/e/7-butoxycarbonyI)-L-leucinyl]amino]-pyrrolidine 

10 To a stirred solution of the compound of Example 60(b) (27.7 g) in THF (200 mL) was 

added a solution of IN NH 4 OAc (pH 7-7.5, 40 mL), followed by Zn powder (25.06 g). The 
reaction was stirred for 3 h at room temperature whereupon the slurry was filtered through a pad 
of Celite, followed by several CHCI3 washes. The combined filtrates were concentrated to 
remove THF, diluted with additional CHCI3 (300 mL) and washed with 10% Na 2 C03 and 

15 brine, then dried (MgSO^, filtered, and concentrated to give 16.34 g of the title compound: MS 
(ES+) (MH+) 300.2. 

d) l-(4-phenyl)benzyl-(3S)-[[N a -(r£r/-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine 

To a stirred solution of the compound of Example 60(c) ( 1 .5 1 g, 5.0 mmol) in CH2CI2 
20 (10 mL) was added 4,4 -biphenylcarboxaldehyde ( 1 .09 g, 6.0 mmol). The reaction was stirred 2 
h whereupon Na(OAc)3 (2.34 g, 1 1 .0 mmol) was added. After stirring overnight, the reaction 
mixture was diluted with CHCI3 (100 mL) and washed with 5% NaHCC>3 and brine » tnen dr »ed 
(MgSC>4), filtered, and concentrated. Column chromatography (silica gel, 2:1 EtOAc: hexane to 
3:1 EtOAc: hexane) gave 1.68 g of the title compound: MS (ES+) (MH+) 466.4. 

25 

Example 61 

Preparation of 1 -(4-phenvl)benzvl-(3S vrrN a -(2-naphthvlcarbonvn-L-leucinvnaminol- 
pyrrolidine 

30 

a) 1 -(4-phenyl)benzyl-(3S)-[[N a -L-leucinyl]amino]-pyrrolidine dihydrochloride 

The compound of Example 60(d) (1.57 g, 3.4 mmol) was dissolved in 4.0 N HC1 in 
dioxane (25 mL) and stirred at room temperature for 1 h. The solution was concentrated to a 
white solid and dried under high vacuum for 30 min to give the title compound: MS (ES+) 
35 (MH+) 366.4. 

b) l-(4-phenyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 
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To a stirred solution of the compound of Example 61(a) (132.9 mg, 0.30 mmol) in DMF 
(I mL) was added N-methylmorpholine (100 uL, 0.91 mmol), HOBt (62.0 mg, 0.46 mmol), 2- 
naphthoic acid (78.4 mg, 0.46 mmol), and EDC (87.3 mg, 0.46 mmol). The reaction was stirred 
overnight whereupon it was partitioned between 50 mL each of EtOAc, 10% Na2C03» and 
5 brine. The aqueous layer was washed with fresh EtOAc (50 mL), the combined organic layers 
were washed with 10% Na2CC>3 and brine, then dried (MgSC>4), filtered, and concentrated. 
Column chromatography (silica gel, 2: 1 EtOAc: hexane) gave 102.8 mg of the title compound: 
MS (ES+) (MH+) 520.3. 

10 Example 62 

Preparation of 1 -(4-phenv0benzvl-(3SH fN a -(2-quinolinecarbonvl VL-leucinvl laminol- 
pyrrolidine 

15 Following the procedure of Example 61(b), except substituting 2-quinolinecarboxylic 

acid, the title compound was prepared: MS (ES+) (MH+) 521.3. 

Example 63 

20 Preparation of l-(4-phenvnbenzvl-(3SVffN a -(3>4>dimethoxvben20vn'L-leucinvnamino1> 
pyrrolidine 

Following the procedure of Example 61(b), except substituting 3,4-dimethoxybenzoic 
acid, the title compound was prepared: MS (ES+) (MH+) 530.3. 

25 

Example 64 

Preparation of l-(4-phenvl)benzvl-( , 3S)-[rN a -(benzofuran-2-carbonvl)-L-leucinvnamino1- 
pvrrolidine 

30 

Following the procedure of Example 61(b), except substituting benzofuran-2-carboxylic 
acid, the title compound was prepared: MS (ES+) (MH+) 510.3. 
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Example 65 

Preparation of l-(4-phenvnben7vl-(3S)-frN a -(benzolblthiophene-2-carbonylVL- 
leucinvllaminol-pvrroiidine 

5 

Following the procedure of Example 61(b), except substituting benzo[blthiophene-2- 
carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 526.4. 

Example 66 

10 

Preparation of l-(4-phenvnbenzvl-(3S)-rfN a -(benzvloxvcarbonvn-L-leucinvllaminoK 
pyrrolidine 

To a stirred suspension of the compound of Example 61(a) (132.9 mg, 0.30 mmoi) in 
15 CH2G2 (2 mL) at 0°C was added N-methylmorpholine (132 uL, 1 .20 mmol), and benzyl 

chloroformate (53 uL, 0.36 mmol). The reaction was stirred overnight, gradually warming to 
room temperature, whereupon it was diluted with CHCI3 (100 mL) and washed with 10% 
Na2CC>3 and brine, then dried (MgSC>4), filtered, and concentrated. Column chromatography 
(silica gel, EtOAc) gave 94.0 mg of the title compound: MS (ES+) (MH+) 500.3. 

20 

Example 67 

Preparation of 1 -(2-phenvl)ethvl-(3S Vf rN a -(rm-butoxvcarbonvlVL-leucinvPamino1- 
pvrrolidine 

25 

Following the procedure of Example 60(d), except substituting phenylacetaldehyde, the 
title compound was prepared: MS (ES+) (MH+) 404.4. 

Example 68 

30 

Preparation of l-(2-phenvnethvl-(3SV[rN a -(2-naphthvlcarbonvl)-L-leucinvllamino1-pvrrolidine 

a) l-(2-pheny!)ethyl-(3S)-[[N a -L-leucinyl]amino]-pyrrolidine dihydrochloride 

The compound of Example 67 (1 .13 g, 2.8 mmol) was dissolved in 4.0 N HC1 in dioxane 
35 (25 mL) and stirred at room temperature for 1 h. The solution was concentrated to a white solid 
and dried under high vacuum for 30 min to give the title compound: MS (ES+) (MH+) 304.3. 
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b) I-(2-phenyl)ethyl-(3S)-ftN a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrroIidine 

Following the procedure of Example 61(b), except substituting the compound of 
Example 68(a), the title compound was prepared: MS (ES+) (MH+) 458.3. 

5 Example 69 

Preparation of l-(2-phenvnethvl-(3SVf[N a -(2-quinolinecarbonvn-L-leucinvllaminoV 
pyrrolidine 

10 Following the procedure of Example 68(b), except substituting 2-quinolinecarboxylic 

acid, the title compound was prepared: MS (ES+) (MH+) 459.5. 

Example 70 

15 Preparation of 1 -(2-phenvnethvl-(3S)-r[N a -(benzo[bUhiophene-2-carbonvl)'L-leucinvnamino1- 
pvrrolidine 

Following the procedure of Example 68(b), except substituting benzo[b]thiophene-2- 
carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 464.3. 



20 



25 



Example 71 

Preparation of l-(2-phenvl)ethyl-(3SVffN a -(benzofuran -2-carbonyl)-L-leucinvllamino1- 
pyrrolidine 

Following the procedure of Example 68(b), except substituting benzofuran-2-carboxylic 
acid, the title compound was prepared: MS (ES+) (MH+) 448.3. 



Example 72 

30 

Preparation of 1 -(2-phen vDethvl-(3SVf rN a -(3-chlorobenzof blthiophene-2-carbonvO-L- 
leucinvllaminol-pvrrolidine 

Following the procedure of Example 68(b), except substituting 3- 
35 chlorobenzo[b]thiophene -2-carboxylic acid, the title compound was prepared: MS (ES+) 
(MH+) 498.1. 
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5 



10 



Example 73 

Preparation of 1 -(4-phenoxv)benzvl-(3SHf N a -(/e/7-butoxvcarbonvl)-L-leucinvl1aminol> 
pyrrolidine 

Following the procedure of Example 60(d), except substituting 4-phenoxybenzaldehyde, 
the title compound was prepared: MS (ES+) (MH+) 482.4. 

Example 74 

Preparation of 1^4-phenoxv)benzvl-f3S)-rfN a -(2-naphthvlcarbonvn-L-leucinvllamino1- 
pvrrolidine 

a) I -(4-phenoxy)benzyl-(3S)-[[N a -L-Ieuciny l]amino]-pyrrolidine dihydrochloride 

15 The compound of Example 73 (1 .52 g, 3.2 mmol) was dissolved in 4.0 N HC1 in dioxane 

(25 mL) and stirred at room temperature for 1 h. The solution was concentrated to a white solid 
and dried under high vacuum for 30 min to give the title compound: MS (ES+) (MH+) 382.4. 

b) l-(4-phenoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 
20 Following the procedure of Example 61(b), except substituting the compound of 

Example 74(a), the title compound was prepared: MS (ES+) (MH+) 536.3. 

Example 75 

25 Preparation of l-(4-phenoxy)benzvl-(3SHfN a -(2- quinolinecarbonvlVL-leucinvllaminoV 
pvrrolidine 

Following the procedure of Example 74(b), except substituting 2-quinolinecarboxylic 
acid, the title compound was prepared: MS (ES+) (MH+) 537.3. 

30 

Example 76 

Preparation of l-(4-phenoxv)benzvN(3S)-rrN a -(3,4'dimethoxvbenzovl)-L-leucinvnaminol- 
pyrrolidine 

35 

Following the procedure of Example 74(b), except substituting 3,4-dimethoxybenzoic 
acid, the title compound was prepared: MS (ES+) (MH+) 546.3. 
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Example 77 

Preparation of l-(4-phenoxv)benzvl-(3SHfN a -(benzofuran -2-carbonvO-L-leucinvllaminol- 
5 pyrrolidine 

Following the procedure of Example 74(b), except substituting benzofuran-2-carboxylic 
acid, the title compound was prepared: MS (ES+ ) (MH+) 526.4. 

10 Example 78 

Preparation of 1 -(4-phenoxv)benzvl-(3SV f fN a -(benzofblthiophene-2-carbonvn-L- 
leucinvllaminol-pyrrolidine 

15 Following the procedure of Example 74(b), except substituting benzo[b)thiophene-2- 

carboxylic acid, the title compound was prepared: MS (ES+) (MH+) 542.3. 

Example 79 

20 Preparation of 1 -(4-fluoro)benzvl-(3SVf fN a -(W/-butoxvcarbonv0-L-leucinvl1arnino1- 
pyrrolidine 

Following the procedure of Example 60(d), except substituting 4-fluorobenzaldehyde, 
the title compound was prepared: MS (ES+) (MH+) 408.3. 

25 

Example 80 

Preparation of l-(4'fluoro)benzvl-(3S)-ffN a -(2-naphthylcarbonyl)~L-ieucinvnaminol- 
pvrrolidine 

30 

a) 1 -(4-fluoro)benzyl-(3S)-[[N a -L-leucinyl]amino]-pyrrolidine dihydrochloride 

The compound of Example 79 (508 mg, 1.25 mmol) was dissolved in 4.0 N HC1 in 
dioxane (25 mL) and stirred at room temperature for 1 h. The solution was concentrated to a 
white solid and dried under high vacuum for 30 min to give the title compound: MS (ES+) 
35 (MH+) 308.3. 
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b) l-(4-nuoro)benzy)-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 

Following the procedure of Example 61(b), except substituting the compound of 
Example 80(a), the title compound was prepared: MS (ES+ ) (MH+) 462.3. 

5 Example 81 

Preparation of l-(4"fluoro)benzvl-(3S)-IFN a -(benzofblthiophene-2-carbonvn-L- 
leucinvllaminol-pvrrolidine 

10 Following the procedure of Example 80(b), except substituting benzo[b]thiophene-2- 

carboxylic acid, the title compound was prepared: MS (ES-f) (MH+) 468.3. 

Example 82 

0 

15 Preparation of 1 ~(4-cvano)benzvl-(3S)-f rN a -(rm-butoxvcarbonvlVL-leucinvllamino1- 
pyrrolidine 

Following the procedure of Example 60(d), except substituting 4-cyanobenzaldehyde, 
the title compound was prepared: MS (ES+) (MH+) 415.4. 



20 



25 



Example 83 

Preparation of l-(4-cvano)benzvl-(3SVr[N a -(2-naphthvlcarbonvlVL-leucinvl1amino1- 
pvrrolidine 



a) 1 -(4-cyano)benzyI-(3S)-[[N a -L-leucinyl]amino]-pyrrolidine dihydrochloride 

The compound of Example 82 (5 12 mg, 1 .23 mmol) was dissolved in 4.0 N HC1 in 
dioxane (25 mL) and stirred at room temperature for 1 h. The solution was concentrated to a 
white solid and dried under high vacuum for 30 min to give the title compound: MS (ES+) 
30 (MH+) 315.4. 

b) l-(4-cyano)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyI]amino]-pyrrolidine 

Following the procedure of Example 61(b), except substituting the compound of 
Example 83(a), the title compound was prepared: MS (ES+) (MH+) 469.5. 

35 
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Example 84 

Preparation of Nben2vl-(3vS)4fN a -(bcnzofb1thiophene-2-carbonvn"L~leucinvllamino1- 
pvrrolidine 

5 

a) l-benzyl-(3S)-[[N a -(rerr-butoxycarbonyl)amino]-pyrrolidine 

To a stirred solution of (3S)-(-)-3-(tert-butoxycarbonylamino)pyrrolidine ( 10 g, 53.7 
mmol) in CH2CI2 (125 mL) was added benzaldehyde (6.6 mL, 64.9 mmol). The reaction was 
stirred 2 h whereupon Na(OAc>3 (25.05 g, 1 18.2 mmol) was added. After stirring overnight, 
10 small aliquots of 5% NaHC<>3 were added until foaming had ceased. The reaction mixture was 
diluted with CHCI3 (150 mL) and washed with 5% NaHC03 and brine t then dried (MgSC>4), 
filtered, and concentrated. Column chromatography (silica gel, 1:1 EtOAc: hexane) gave 11. 5 g 
of the title compound: MS (ES+) (MH+) 277.2. 

15 b) 1 -benzyl-(3S)-[[N a -(/e/r-butoxycarbonyl)-L-leuciny l]amino]-pyrrolidine 

The compound of Example 84 (a) (1 1.0 g, 39.8 mmol) was dissolved in 4.0 N HC1 in 
dioxane (300 mL) and stirred at room temperature for 1 h. The solution was concentrated to a 
white solid and dried under high vacuum. To a stirred solution of the residue in DMF (100 mL) 
was added N-methylmorpholine (13.1 mL, 1 19.1 mmol), HOBt (8.07 g, 59.7 mmol), Boc- 

20 Leucine hydrate (14.89 g, 59.7 mmol), and EDC (1 1 .44 g, 59.7 mmol). The reaction was stirred 
overnight whereupon it was diluted with EtOAc (500 mL), and washed with 1:1 10% Na2CC>3 : 
brine (300 mL). The aqueous layer was washed with fresh EtOAc (150 mL), the combined 
organic layers were washed with 10% Na2CC>3 and brine, then dried (MgSC>4), filtered, and 
concentrated. Column chromatography (silica gel, 1 :2 EtOAc: hexane to 1 : 1 EtOAc: hexane) 

25 gave 1 3.5 g of the title compound: MS (ES+) (MH+) 390.4. 

c) 1 -benzyl-(3S)-[[N a -L-leuciny l]amino]-pyrrolidine dihydrochloride 

The compound of Example 84 (b) (1 1.6 g, 29.8 mmol) was dissolved in 4.0 N HCI in 
dioxane (300 mL) and stirred at room temperature for 1 h. The solution was concentrated to a 
30 white solid and dried under high vacuum to give the title compound: MS (ES+) (MH+) 290.4. 

d) l-benzyl-(3S)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]-pyrrolidine 

To a stirred solution of the compound of Example 84 (c) (109.2 mg, 0.30 mmol) in 
DMF (1 mL) was added N-methylmorpholine (100 uL, 0.91 mmol), HOBt (61 .6 mg, 0.46 
35 mmol), benzo[b]thiophene-2-carboxylic acid (80.8 mg, 0.45 mmol), and EDC (86.6 mg, 0.45 

mmol). The reaction was stirred overnight whereupon it was partitioned between 50 mL each of 
EtOAc, 10% Na2C03, and brine. The aqueous layer was washed with fresh EtOAc (50 mL), the 
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combined organic layers were washed with 10% Na2CC>3 and brine, then dried (MgSO^, 
filtered, and concentrated. Column chromatography (silica gel, 4: 1 EtOAc: hexane) gave 85.0 
mg of the title compound: MS (ES+) (MH+) 450.0. 

5 Example 85 

Preparation of 1 -benzvl-(3SH f N a -(3.4-dimethoxvbenzovh-L>leucinvllaminol>pvrrolidine 

Following the procedure of Example 84(d), except substituting 3,4-dimethoxybenzoic 
10 acid, the title compound was prepared: MS (ES+) (MH+) 454.4. 

Example 86 

Preparation l-benzvl-(3S)-ffN a -(3-(2-dimethvlaminoethoxv)-4-methoxvbenzovn-L- 
15 leucinvllaminol-pyrrolidine 

Following the procedure of Example 84(d), except substituting 3-(2- 
dimethylaminoethoxy)-4-methoxybenzoic acid, the title compound was prepared: MS (ES+) 
(MH+)511.2. 

20 

Example 87 

Preparation of 1 -(4-nitro)benzvl-(3S)-f rN a -(2-naphthvlcarbonvn-L-leucinvnamino1-pvrrolidine 

25 a) I -benzyI-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 

To a stirred solution of the compound of Example 84 (c) (7.25 g, 20.0 mmol) in DMF 
(50 mL) was added N-methylmorpholine (6.60 mL, 60.0 mmol), HOBt (4.05 g, 30.0 mmol), 2- 
naphthoic acid (5.17 g, 30.0 mmol), and EDC (5.76 g, 30.1 mmol). The reaction was stirred 
overnight whereupon it was partitioned between EtOAc (300 mL), 10% Na2CC>3 (150 mL), and 

30 brine (150 mL). The aqueous layer was washed with fresh EtOAc (150 mL), the combined 
organic layers were washed with 10% Na2C03 and brine, then dried (MgSO^, filtered, and 
concentrated. Column chromatography (silica gel, 3:1 EtOAc: hexane to EtOAc) gave 5.7 g of 
the title compound: MS (ES+) (MH+) 444.0. 

35 b) (3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 

To a stirred suspension of the compound of Example 87(a) (2.22 g, 5.00 mmol) in 
anhydrous dichloroethane (10 mL) at 0°C, in an oven-dried flask under an Argon atmosphere, 
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was added a solution of 1-chloroethyl chloroformate (600 uL, 5.56 mmol) in dichloroethane, 
drop-wise over 10 min. After stirring at 0°C for 15 min, the reaction was heated to reflux for 
1 .5 h, cooled to room temperature, and concentrated. The residue was dissolved in anhydrous 
MeOH (10 mL) and heated to reflux overnight. The reaction was cooled to room temperature, 
5 whereupon it was concentrated, dissolved in H2O, and basified to pH 9-9.5 by the addition of 
solid Na2C03- The aqueous solution was extracted with CHCI3 (2 x 100 mL), the combined 
organic layers were washed with brine, then dried (MgS04), filtered, and concentrated. Column 
chromatography (silica gel, 10:90 MeOH: CHCI3 to 10:90:0. 1 MeOH: CHCI3 : NH4OH) gave 
0.82 g of the title compound: MS (ES+) (MH+) 354.3. 

10 

c) l-(4-nitro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 

To a stirred solution of the compound of Example 87(b) (106.5 mg, 0.30 mmol) in 
CH2CI2 (I mL) was added 4-nitrobenzaldehyde (55.5 mg, 0.37 mmol). The reaction was stirred 
1 .5 h whereupon Na(OAc)3 (141 .3 mg, 0.67 mmol) added. After stirring overnight, the reaction 
15 mixture was diluted with CHCI3 (100 mL) and washed with 5% NaHC03 and brine, then dried 
(MgS04), filtered, and concentrated. Column chromatography (silica gel, EtOAc) gave 88.0 mg 
of the title compound: MS (ES+) (MH+) 489.3. 



20 



Example 88 

Preparation of 1 -(4-(N.N-dimethvlamino)benzvl-(3S)-rrN a -(2-naphthvlcarbonvlVL- 
leucinynaminol-pyrrolidine 



Following the procedure of Example 87(c), except substituting 4-(N,N- 
25 dimethylamino)benzaldehyde, the title compound was prepared: MS (ES+) (MH+) 487. 1 . 



Example 89 

Preparation of 1 -(4-methoxv)benzvl-(3S)-rfN a -(2-naphthvlcarbonvl)-L-leucinvnaminol- 
30 pyrrolidine 



Following the procedure of Example 87(c), except substituting p-anisaldehyde, the title 
compound was prepared: MS (ES+) (MH+) 474.4. 
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Example 90 

Preparation of N(4-pvridvnmethvl-nSVffN a ~(2-naphthvlcarbonvh-L-leucinvllamino1- 
pvrrolidine 

5 

Following the procedure of Example 87(c), except substituting 4- 
pyridinecarboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 445.4. 

Example 91 

10 

Preparation of N(4-carboxvmethvnbenzvl-(3S)-ffN a -f2-naphthvlcarbonvlVL-leucinvllaminol- 
pvrrolidine 

Following the procedure of Example 87(c), except substituting methyl-4- 
15 formylbenzoate, the title compound was prepared: MS (ES+) (MH+) 502.3. 

Example 92 

Preparation of l-(3,4>methvlenedioxv)benzvl-(3S)-[fN a -(2-naphthvlcarbonvlVL- 
20 leucinynaminol-pyrrolidine 

Following the procedure of Example 87(c), except substituting piperonal, the title 
compound was prepared: MS (ES+) (MH+) 488.2. 

25 Example 93 

Preparation of 1 -(2-naphth vnmethvl-(3SVrrN a -(2-naphthvlcarbonvl VL-leucinvllaminol- 
pvrrolidine 

30 Following the procedure of Example 87(c), except substituting 2-naphthaldehyde, the 

title compound was prepared: MS (ES+) (MH+) 494.2. 
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Preparation of 1-(3-indolvl)methvU(3SVffN a -(2-naphthvlcarbonvlVL-leucinvllaminol- 
pyrrolidine 

5 

Following the procedure of Example 87(c), except substituting indole-3- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 483.4. 

Example 95 

10 

Preparation of 1 -(2-quinoliny nmethyl-(3SVf rN a -(2-naphthvlcarbonvn-L~Ieucinvllaminol- 
pvrrolidine 

Following the procedure of Example 87c), except substituting quinoline-2- 
15 carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 495.4. 

Example 96 

Preparation of l-(3-quinolinvnmethvl-(3S)-rfN a -(2>naph thvlcarbonvn-L-leucinvnaminoV 
20 pyrrolidine 

Following the procedure of Example 87(c), except substituting quinoline-3- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 495.3. 

25 Example 97 

Preparation of l-n~naDhthvnmethvl-(3SVrfN a -(2-naphthvlcarbonvlVL-leucinvl1aminol- 
pyrrolidine 

30 Following the procedure of Example 87(c), except substituting 1-naphthaldehyde, the 

title compound was prepared: MS (ES+) (MH+) 494.3. 
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Example 98 

Preparation of 1 -(4-quinolinvl)methvl-(3SH fN a -(2-naphthvlcarbonvl VL-leucinvllaminol- 
pyrrolidine 

5 

Following the procedure of Example 87(c), except substituting quinoIine-4- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 495.3. 

Example 99 

10 

Preparation N(3-pvfTolvl)methvl-(3SVfrN a -(2-naphthvlcarbonvlVL-leucinvnaminol- 
pvrrolidine 

Following the procedure of Example 87(c), except substituting pyrrole-2- 
15 carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 433.3. 

Example 100 

Preparation of l-(3-pvridvnmethvl-(3SVffN a -(2-naphthvlcarbonvlVL-leucinvl1aminol- 
20 pyrrolidine 

Following the procedure of Example 87(c), except substituting pyridine-3- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 445.2. 

25 Example 101 

Preparation of 1 -(2-pvridvnmethvl-(3S VrrN a >(2>naphthvlcarbonvlVL-leucinvl1aminol- 
pvrrolidine 

30 Following the procedure of Example 87(c), except substituting pyridine-2- 

carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 445.1 . 
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Example 102 

Preparation of l-(3-nitro)benzvl-(3S)4rN a >(2-naphthvlcarbonvlVL-leucinvl1aminol-pyrro)idine 

5 Following the procedure of Example 87(c), except substituting 3-nitrobenzaldehyde, the 

title compound was prepared: MS (ES+) (MH+) 489.3. 

Example 103 

10 Preparation of 1 -(4-acetamido)benzvl-(3SVrrN a -(2-naphthvlcarbonvn-L-leucinyllamino1- 
pyrrolidine 

a) l-(2 f 2 1 2-trichloroethyl)carbonyU(3S)-[[N a -(ferr-butoxycarbonyl)amino]-pyrrolidine 

To a stirred solution of (3S)-(-)-3-(tert-butoxycarbonylamino)pyrrolidine (10 g, 53.7 
1 5 mmol) in CH2CI2 (150 mL) at 0°C was added N-methylmorpholine (6.50 mL, 59. 1 mmol), and 
2,2,2-trichloroethyl chloroformate (8.20 mL, 59.6 mmol). After stirring overnight, gradually 
warming to room temperature, the reaction mixture was diluted with CHCI3 (250 mL) and 
washed with 5% NaHCC^, H2O, IN HCI, H 2 0, and brine, then dried (MgSO/t), filtered, and 
concentrated to give 1 9.96 g of the title compound: 'H-NMR (400 MHz, CDCI3): d (ppm) 4.74 
20 (s, 2H); 4.66 (br m, 1H); 4.25 (br m, 1H); 3.72 (m, 1H); 3.56 (m, 2H); 3.33 (m, 1H); 2.19 (m, 
1H); 1.87 (m, 1H); 1.45 (s,9H). 

b) l-(2,2,2-trichloroethyl)carbonyl-(3S)-[[N a -(fer/-butoxycarbonyl)-L-leucinyl]amino]- 
pyrrolidine 

25 The compound of Example 103 (a) (19.9 g) was dissolved in 4.0 N HCI in dioxane (400 

mL) and stirred at room temperature for 1 h. The solution was concentrated to a white solid and 
stored under high vacuum. To a stirred solution of the residue in DMF (200 mL) was added N- 
methylmorpholine (8.90 mL, 80.9 mmol), HOBt (10.88 g, 80.5 mmol), Boc-Leucine hydrate 
(20.10 g, 80.6 mmol), and EDC (15.45 g, 80.7 mmol). The reaction was stirred overnight 

30 whereupon it was concentrated to remove most of the DMF, then diluted with EtOAc (300 mL), 
and washed with brine (150 mL). The aqueous layer was washed with fresh EtOAc (100 mL), 
the combined organic layers were washed with IN HCI, H 2 0, 10% Na2CC>3, H 2 0, and brine, 
then dried (MgSC>4), filtered, and concentrated to give 24.64 g of the title compound: 'H-NMR 
(400 MHz, CDCI3): d (ppm) 6.55 (br m, 1H); 4.88 (m, 1H); 4.76 (s, 2H); 4.48 (m, 1H); 4.03 (m, 

35 lH);3.75(m, 1H); 3.58 (m, 2H); 3.33 (m, lH);2.19(m, 1H); 1.88 (m, 1H); 1.64 (m,2H); 1.49 
(m, 1H); 1.44 (s, 9H); 0.93 (m, 6H). 
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c) I -(2,2,2-trichloroethy l)carbony )-(3S)-[[N a -L-leuciny l]amino]-pyrrolidine hydrochloride 

The compound of Example 103 (b) (24.5 g) was dissolved in 4.0 N HCI in dioxane (500 
mL) and stirred at room temperature for 1 h. The solution was concentrated to a white solid and 
dried under high vacuum to give the title compound: MS (ES+) (MH+) 375. 

5 

d) l-(2 t 2,2-trichloroethyl)carbonyl-(3S)-[[N a -(2-naphthytcarbonyl)-L-leucinyl]aminoJ- 
pyrrolidine 

To a stirred solution of the compound of Example 103(c) (10.28 g, 25.0 mmol) in DMF 
(75 mL) was added N-methylmorpholine (4.2 mL, 38.2 mmol), HOBt (5.07 g, 37.5 mmol), 2- 

10 naphthoic acid (6.46 g, 37.5 mmol), and EDC (7.1 8 g, 37.5 mmol). The reaction was stirred 

overnight whereupon it was concentrated to remove most of the DMF, then partitioned between 
EtOAc (300 mL), 1 N HCI ( 1 50 mL), and brine ( 1 50 mL). The aqueous layer was washed with 
fresh EtOAc (150 mL), the combined organic layers were washed with IN HCI, H2O, 10% 
Na 2 C0 3> H 2°» and brine > then dried (MgSC>4), filtered, and concentrated. Column 

15 chromatography (silica gel, 1 :2 EtOAc : hexane to 1 : 1 EtOAc : hexane) gave 9.74 g of the title 
compound: MS (ES+) (MH+) 528.1. 

e) (3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 

To a stirred solution of the compound of Example 103(d) (9.65 g) in THF (75 mL) was 
20 added a solution of IN NH 4 OAc (pH 7-7.5, 15 mL), followed by Zn powder (9.53 g). The 
reaction was stirred for 5 h at room temperature whereupon fresh Zn (4 g) was added and the 
reaction was stirred overnight. The slurry was filtered through a pad of Celite, followed by 
several THF washes. The combined filtrates were concentrated to remove THF, diluted with 
CHCI3 (300 mL), washed with 10% Na 2 C0 3 and brine, then dried (MgS04), filtered, and 
25 concentrated. Column chromatography (silica gel, 10:90 MeOH : CHCI3 to 10:90:0.25 MeOH : 
CHCI3 : NH4OH) gave 5.7 1 g of the title compound: MS (ES+) (MH+) 354.2. 

0 l-(4-acetamido)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine 
To a stirred solution of the compound of Example 103(e) (106.5 mg, 0.3 mmol) in 
30 CH2CI2 (1 mL) was added 4-acetamidobenzaldehyde (59.7 mg, 0.37 mmol). The reaction was 
stirred 2 h whereupon Na(OAc) 3 (140.0 mg, 0.66 mmol) was added. After stirring overnight, 
the reaction mixture was diluted with CHCI3 (100 mL) and washed with 5% NaHC0 3 and 
brine, then dried (MgS04), filtered, and concentrated. Column chromatography (silica gel, 5:95 
MeOH : EtOAc) gave 105.1 mg of the title compound: MS (ES+) (MH+) 501 .4. 

35 
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Pre paration of l-(3>cvano)benzvl-(3SVI[N a -(2-naphthylcarbonvlVL-leucinvnamino1- 
pvrrolidine 

5 

Following the procedure of Example 103(0, except substituting 3-cyanobenzaldehyde, 
the title compound was prepared: MS (ES+) (MH+) 469.2. 

Example 105 

10 

Pre paration of 1 -(3-fluoro^benzvl-(3S)-rfN a >(2-naphthvlcarbonvn-L-leucinvl1amino]- 
pvrrolidine 

Following the procedure of Example 103(0, except substituting 3-fluorobenzaldehyde, 
15 the title compound was prepared: MS (ES+) (MH+) 462.3. 

Example 106 

Preparation of 1 -(3-phenoxv)benzvl-(3S)-r rN a -(2-naphth vlcarbonvn-L-leucinvnaminol- 
20 pyrrolidine 

Following the procedure of Example 103(0, except substituting 3- 
phenoxybenzaldehyde, the title compound was prepared: MS (ES+) (MH+) 536.3. 

25 Example 107 

Preparation of l-(4-chloro)benzvl-(3S)-frN a ^2-naphthvlcarbonvn-L-leucinvllaminoV 
pyrrolidine 

30 Following the procedure of Example 103(0, except substituting 4-chlorobenzaldehyde, 

the title compound was prepared: MS (ES+) (MH+) 478.3. 
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Example 108 

Preparation of 1 '(4-trifiLioromethvnbenzvl-(3SVffN a -(2>naphthvlcarbonvn-L-leucinvl larninol- 
pvrrolidine 

5 

Following the procedure of Example 103(f), except substituting 4- 
(trifluoromethyl)benzaldehyde, the title compound was prepared: MS (ES+) (MH+) 512.3. 

Example 109 

10 

Preparation of 1 -(3-trifluorometh vl)benzyl-(3SHf N a -(2-naphth vlcarbonvH-L-leucin vllaminol- 
pyrrolidine 

Following the procedure of Example 103(0, except substituting 3- 
15 (trifluoromethyl)benzaldehyde, the title compound was prepared: MS (ES+) (MH+) 5 12.2. 

Example 1 10 

Preparation of 1 -(4-(3-(N.N-dimethvlamino)propoxv)benzvl-(3SH rN a -(2-naphthvlcarbonvO-L- 
20 leucinvllaminol-pvrrolidine 

Following the procedure of Example 103(0, except substituting 4-(3- 
dimethylaminopropoxy)benzaldehyde, the title compound was prepared: MS (ES+) (MH+) 
545.2. 

25 

Example 1 1 1 

Preparation of 1 -(4-(isopropyl)benzvl-(3SH fN a -(2-naphthvlcarbonvn-L-leucinvnamino1- 
pyrrolidine 

30 

Following the procedure of Example 103(0, except substituting 4- 
isopropylbenzaldehyde, the title compound was prepared: MS (ES+) (MH+) 486.4. 



-64- 



ENSDOCiD <WO 9350534A1J_> 



WO 98/50534 



Example 1 12 



PCT/US98/09192 



Preparation of l-(2-ben2ofuranvl)methvN(3SVffN a -(2-naphthvlcarhonvn-L-leucinvllamino1- 
pvrrolidine 

5 

Following the procedure of Example 103(f)* except substituting benzofuran-2- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 484.2. 

Example 113 

10 

Preparation of 1~(2-(3-methvlbenzofb]thiophenvnmethvl>(3S)-rrN a -(2-naphthvlcarbonvn-L> 
leucinvllaminol-pyrrolidine 

Following the procedure of Example 103(0, except substituting 3- 
15 methylbenzo[b]thiophene-2-carboxa!dehyde, the title compound was prepared: MS (ES+) 
(MH+) 514.2. 

Example 1 14 

20 Preparation of 1-(2-furanvnmethvl-(3SVfrN a -(2-naphthvlcarbonvl)-L-1eucinvl1amino1- 
pyrrolidine 

Following the procedure of Example 103(0, except substituting furan-2- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 434.1 . 

25 

Example 1 15 

Preparation of 1 -(3-furan vnmethvl-(3S)-rrN a -(2-naphthvlcarbonvn-L-leucinvl1aminol- 
pyrrolidine 

30 

Following the procedure of Example 103(0, except substituting furan-3- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 434.3. 
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Example 1 16 

Preparation of SB N(2-thiophenvl)methvl-(3S)-frN a -(2-naphthvlcarbonvlVL-leucinvllaminol- 
pvrrolidine 

5 

Following the procedure of Example 103(f), except substituting thiophene-3- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 450.3. 

Example 1 17 

10 

Preparation of 1 -(l-nitro^enzvl-nSVrrN^q-naphthvIcarbonvn-L-leucinvnaminol-Dvrrolidine 

Following the procedure of Example 103(0, except substituting 2-nitrobenzaldehyde, 
the title compound was prepared: MS (ES+) (MH+) 489.3. 

15 



Example 1 18 

Preparation of 1 -(3-thiophenvnmethv I-(3S)-f rN a -(2-naphthvlcarbonvn-L-leucinvllaminol- 
20 pyrrolidine 

Following the procedure of Example 103(0. except substituting thiophene-2- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 450.2. 

25 Example 119 

Preparation of l-( 3.4-dimethoxv)benzvl-(3SVrrN a -(2-naphthvlcarbonvl)-L>leucinvnaminol- 
pyrrolidine 

30 Following the procedure of Example 103(0, except substituting 3,4- 

dimethoxybenzaldehyde, the title compound was prepared: MS (ES+) (MH+) 504.2. 
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Preparation of 1 -(5-nitro-3-furanvnmethv1-(3S)-l f N a -(2-naphthvlcarbonvl VL-leucinvllaminol- 
pvrrolidine 

Following the procedure of Example 103(f), except substituting 5-nitrofuran-2- 
carboxaldehyde, the title compound was prepared: MS (ES+) (MH+) 479.1. 

The above specification and Examples fully disclose how to make and use the 
compounds of the present invention. However, the present invention is not limited to 
the particular embodiments described hereinabove, but includes all modifications 
thereof within the scope of the following claims. The various references to journals, 
patents and other publications which are cited herein comprise the state of the art and 
are incorporated herein by reference as though fully set forth. 
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1 . A compound according to formula (I): 



PCT/US98/09I92 



5 




Yis Ar or NR*R 2 ; 

R 1 is R", R"C(0), R"C(S), R"S0 2 , R"OC(0), R"r'NC(0), or R"R NC(S); 
R 2 is H, Chalky I, C2-6 a lkenyl, Ar-Co-6alkyl, or Het-Co.6^lkyl; 
10 R 3 is H, C2-6aIkenyl, C2-6alkynyl, Het, Ar or Cj-6alkyl optionally substituted 

by OR\ SR\ NR 2, N(R;)C(0)OR'\ C0 2 R\ C0 2 NR ' 2 , N(C=NH)NH 2 , Het or Ar; 
R 4 is H, C j. 6 alkyl, C 2 -6alkenyl, Ar-C()-6alkyl, or Het-C^galkyl; 



R' 




R 5 is R t Ar-Co-6alkyl, Het-Co^alkyl, adamantyl-C(O)-, 

15 Ar-C(OK or Het-C(O)-; 

R 6 is R\ R'C(O), R"C(S), R"S02, R"OC(0), r"r NC(O), R"R NC(S),or 
R"OC(0)NRCH(R*)C(0); 

R 7 is C3_6cycIoalkyi-Co-6alM, Ar-Co-6 a lkyi, Het-CQ^aikyl, Ar-Co-6alkoxy, 
Het-Co-6alkoxy t orCi_6alkyl optionally substituted by OR\ SR\ NR' 2 , NCROCfOJOR", 
20 C0 2 R\ C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; 

R* is H, Cj.galkyl, C2-6alkenyl, C3_6cycloalky1-Co_6-alkyl, Ar-Co_6alkyl, 
Het-C 0 -6aIkyl; 

each R independently is H, Cj^galkyl, C2_6 a lkenyl, Ar-C()-6alkyl, or 
Het-C 0 _ 6 alkyl; 

25 each R" independently is Cj.galkyl, C3_6cycloalkyl-Co_6-alkyl, Ar-C()-6alkyl, 

or Het-Co_6alkyl; 

R ,M is H, Ci.galkyl, C3_ 6 cycloalkyl-C 0 -6alkyl, Ar-C 0 -6alkyl, or Het-C 0 _ 6 alkyl; 
Zis C(O) orCH2i and 
n is 1, 2 or 3; 
30 or a pharmaceutical^ acceptable salt thereof. 
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2. A compound according to formula (la): 



10 



30 



R 4 R 3 



0 5/ 



(la) 



wherein: 

R 1 is R", R"C(0), R"C(S), R"S02, R"OC(0), R"RNC(0) t or RVNC(S); 
R 2 is H t C|.galkyl, C2-6alkenyl, Ar-C()-6alkyl, or Het-Co^alkyl; 
R^ is H, C2-6 a '^ en yK C2-6 a lkynyl, Hct, Ar or C |.galkyl optionally substituted 
by OR*, SR\ NR 2, NCROCCCOOR", C0 2 R\ C0 2 NR 2 , N(C=NH)NH 2 , Het or Ar; 
R 4 is H, C |.galkyl, C2-6alkenyl, Ar-Q)-6alkyl, or Het-Co_galkyl; 



R5 is R , Ar-Co-6 a lkyl, Het-C()-6alkyl, adamantyl-C(O)-, 

Ar-C(0)-,or Het-C(O)-; 

R6 is R" f R"C(0), R"C(S), R"SC>2, R"OC(0), r"RNC(0), R u RNC(S) t or 
R"OC(0)NRtH(R*)C(0); 
15 R 7 is C3.6cycloalkyI-CQ^6alkyl, Ar-CQ^alkyl, Het-C()-6alky!, Ar-CQ^alkoxy, 

Het-C 0 _6alkoxy, or Ci-6alkyl optionally substituted by OR\ SR\ NR 2 , N(R t )C(0)OR*', 
C0 2 R', C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; 

R* is H, Ci.galkyl, C 2 -6alkenyl, C 3 _6cycloaikyl-Co-6-alkyl, Ar-C 0 _ 6 alkyl, 
Het-C 0 -6alkyl; 

20 each R independently is H, C].galkyl, C2-6 alken y l » Ar-Co-6 a lkyl, or 

Het-CQ^alkyl; 

each R" independently isCj^alkyl, C3_6cycloalkyl-CQ_5-alkyl, Ar-Co-6 a lkyl, 
or Het-Co^alkyi; 

R ,M is H, C^galkyl, C3. 6 cycloaikyl-C 0 .6alkyl Ar-C 0 -6alkyl, or Het-C 0-6 alkyl; 
25 ZisC(0)orCH 2 ;and 
n is 1,2 or 3; 
or a pharmaceutical^ acceptable salt thereof. 



3. A compound according to claim I wherein R 4 and R" 1 are each H. 

4. A compound according to claim 1 wherein R^ is C j.galkyl. 
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5. A compound according to claim 4 wherein R^ is i-butyl. 

6. A compound according to claim I wherein Y is NR 1 !* 2 , in which R 2 is 
5 H and R 1 is R"C(0) or R"OC(0), and R" in said R 1 group is Chalky!, Ar-C()-6alkyi or 

H et-Co-6alky!. 



10 



7. A compound according to claim 6 wherein R" in said R 1 group is 
tert-buty!, 




CH 2 - 







, or 




15 



8. A compound according to claim 1 wherein n is 1 or 2. 



9. A compound according to claim 8 wherein n is 1 . 



20 



10. A compound according to claim 1 wherein R 5 is benzyl or 



,6/ 



FT 



, in which R' is H, R 7 is C 1 . 6 aikyl, R 6 is R"OC(0) and Z is CH 2 . 



25 



11. A compound according to claim 10 wherein, in said R 5 group, R 7 is i 
butyl and R" is benzyl. 



12. A compound according to claim 2 of the formula (lb): 
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13. A compound according to claim 2 of the formula (Ic): 



5 




14. A compound according to claim I which is: 
3-[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]-l-t(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
10 l-benzyl-3-[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]- pyrrolidine; 

3-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

l-benzyl-3-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-benzyl-(3S)-[[N a -(benzyloxycarbonyl)-L-leucinyl]amino]-pyrrolidine; 
15 l-benzyl-(3S)-[[N a -(rerr-butoxycarbonyI)-L-!eucinyl]amino]-pyrrolidine; 

(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
20 l-benzyl-(3R)-[[N a -(2-naphthyl)acetyl-L-leucinyl]amino]-pyrrolidine; 

l-benzyl-(3R)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-benzyl-(3R)-[[N a -(3-quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 
1-benzyl-(3R)-[[N a -(2-quinolinecarbonyl)-L-Ieucinyl]amino]-pyrrolidine; 
l-benzyI-(3R)-[[N a -(3-isoquinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 
25 l-benzyl-(3S)-[[N a -(2-naphthyl)acetyl-L-leucinyl]amino]-pyrrolidine; 

l-benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-benzyl-(3S)-[[N a -(3-quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 
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]-benzyl-f3S)-[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-benzy!-(3S)-[fN a -(3-isoquinolinecarbonyI)-L-leucinyl)amino]-pyrrolidine; 

l-benzyl-4-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-piperidine; 

!-benzyl-4-rfN a -(2-quinolinecarbonyl)-L-ieucinyIlaminol-piperidinc; 
5 l-benzyl-4-f[N a -(benzyloxycarbonyl)-L-leucinyl]amino]-piperidine; 

l-[3-(2-pyridyl)pheny]]-2-ethyN(3S)-[[N a -(2-naphthylcarbonyl)-L-^ 
pyrrolidine; 

H3-(2-pyridyl)phenyl]-2-e^ 
pyrrolidine; 

10 l-[3-(2-pyridyl)phenyl>2-ethyl^ 
pyrrolidine; 

1 -[3-(2-pyridyl)phenyl]-2-eth^ 
pyrrolidine; 

l-[3-(2-pyridyl)phenyl]-2-ethyl^^^ 
15 pyrrolidine; 

l-[3-(2-pyridyl)phenyll-2-e%^ 
pyrrolidine; 

l-(l-adamantanecarbonyl)-(3R)-[[N a -(4-pyridylmethoxycarbony!)-L-leucinyl]amino] 
pyrrolidine; 

20 Hl-adamantanecarbonyl)-(3S)-[[^ 
pyrrolidine; 

(3R)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyl]amino]-l-[(2S)>4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(3,4-dirnethoxybenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
25 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(benzofuran-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyI-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrro!idine; 

(3R)-[[N a -(benzothiazole-6-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[f(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
30 (3R)-[[N a -(indoIe-2-carbony l)-L-leucinyl]amino]- 1 -[(2S)-4-methyl-2- 

[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(4-nuorobenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyll-pyrrolidine; 

(3R)-[[N a -(4-methoxybenzoy])-L-leucinyl]amino]- 1 -[(2S)-4-methy 1-2- 
35 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(3,4-dichlorobenzoyl)-L-leucinyl]arnino]-l-f(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
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(3RVf[N a -(thiophene-2-carbonyl)-L-leucinyl]amino|-l-[(2S)-4-methyi-2- 
[[(benzyloxycarbony])amino]pentyl]-pyrroiidine; 

(3R)-[[N a -(4-biphenylcarbonyl)-L-IeucinylJamino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidinc; 
5 (3R)-[[N a -(5-methoxybenzofuran-2-^ 
[[(benzyIoxycarbonyl)aniinoJpentyl]-pyrrolidinc; 

(3R)-[[N a -(5-chlorobenzofuran-2<arbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[l(benzyloxycarbonyl)amino]pentyl]-pyrroIidine; 
(3R)-[[N a -(7-methoxybenzofuran-2-c^^^ 
10 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
(3R)-[[N a -(3-chlorobenzo[b]thiophe^^ 
2-[[(benzyloxycarbonyI)amino]pentyl]-pyrrolidine; 

(3R)-[[N a -(3-(2-pyridy0benzoyl)-L-!eucinyl]amino]-1- [(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
1 5 (3S)-[[N a -(benzo[b]thiophene-2-carbony l)-L-leuciny l]amino]- 1 -[(2S)-4-methy 1-2- 

[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(3,4-dimethoxybenzoy))-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
t[(benzyloxycarbonyl)amino]pentyI]-pyrrolidine; 

(3S)-[[N a -(benzofuran-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
20 [[(benzyloxycarbonyl)amino]pentyl]- pyrrolidine; 

(3S)-[[N a -(benzothiazole-6-carbonyl)-L-leucinyl]arnino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyI)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(indole-2-carbonyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyIoxycarbonyl)amino]pentyl]-pyrrolidine; 
25 (3S)-[[N a -(4-fluorobenzoyl)-L-leuciny!]amino]- 1 -[(2S)-4-methyl-2- 

[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(4-methoxybenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(3,4-dichlorobenzoyl)-L-leucinyl]amino]-l-[(2S)-4-methyl-2- 
30 [[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(thiophene-2-carbonyl)-L-!eucinyl]amino]-l-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(4-biphenylcarbonyl)-L-leucinyi]amino]-1-[(2S)-4-methyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
35 (3S)-[[N a -(5-methoxybenzofuran^ 

[[(benzyIoxycarbonyl)amino]pentyl]-pyrrolidine; 
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(3S)-[[N a -(5-chlorobenzofuran-2-carbonyO 
f[(benzyloxycarbonyl)amino]pentyl]-pyrroiidine; 

(3S)-[[N a -(7-methoxybenzofura^ 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 
5 (3S)-[[N a -(3-chlorobenzo[b)thiophene-2-ca^ 
[[(benzyloxycarbony!)amino]pentyl]-pyrrolidine; 

(3S)-[[N a -(3-(2-pyridyl)benzoy!)-L-leucinyl]amino]-]-[(2S)-4rmethyl-2- 
[[(benzyloxycarbonyl)amino]pentyl]-pyrrolidine; 

1-(4-phenyl)benzy!-(3S)-[[N a -(ferr-butoxycarbonyl)-L-Ieucinyl]amino]-pyrrolidine; 
10 l-(4-phenyl)benzyl-(3S)-(fN a -(2-naphthylcarbonyl)-L-leucinyl]amino]-p^ 

1-(4-phenyl)benzyl-(3S)-[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]-pyrroHdin 

l-(4-phenyl)benzyl-(3S)-[[N a -(3,4-dimethoxybenzoyl)-L-leucinyl]amino]-pyrrolidine; 

l-(4-pheny!)benzyl-(3S)-[[N a -(benzofuran-2-carbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(4-phenyl)benzyl<3S)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyI]amino]- 
15 pyrrolidine; 

l-(4-.phenyl)benzyI-(3S)-[[N a -(benzyloxycarbonyi)-L-ieucinyl]amino]-pyrroiidine; 
l-(2-phenyl)ethyI-(3S)-[[N a -(/m-buto^^ 

l-(2-phenyl)ethyl-(3S)-[[N a -(2-naphthyIcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(2-phenyl)ethyl-(3S)-[[N a -(2-quinolinecarbonyl)-L-leucinyl]amino]-pyrrolidine; 
20 l-(2-phenyl)ethyl-(3S)-[[N^ 

pyrrolidine; 

l-(2-phenyl)ethyl-(3S)-[[N a -(benzofuran -2-carbonyl)-L-leucinyl]amino]-pyrrolidine; 

1^2-phenyl)ethyl-(3S)-[[N a -(3-chIorobenzo[b]thiophene-2-carbonyl)-L-leucinyl]amino] 
pyrrolidine; 

25 l-(4-phenoxy)benzy!-(3S)-[[N a -(^r/-butoxycarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(4-phenoxy)benzyl-(3S)-[[N a -(2-naphthy!carbonyl)-L-leucinyl]amino)-pyrrolidine; 

l-(4-phenoxy)benzyl-(3S)-[[N a -(2- quinolinecarbonyl)-L-Ieucinyl]amino]-pyrrolidine; 

l-(4-phenoxy)benzyl-(3S)^[N a -(3,4-dimethoxybenzoyl)-L-leucinyl]amino]-pyrrolidine; 

l-(4-phenoxy)benzyl-(3S)-[[N a -(benzofuran -2-carbony!)-L-leucinyl]amino]-pyrrolidine 
30 l-(4-phenoxy)benzyl-(3S)-[tN a -(benzo[bJthiophene-2-carbonyl)-L-leucinyl]amino]- 
pyrrolidine; 

l-(4-fluoro)benzy]-(3S)-[[N a -(/err-butoxycarbonyl)-L-leucinyl]amino]-pyrro!idine; 

l-(4-nuoro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]«pyrro!idine; 

l-(4-fluoro)benzyI-(3S)-[[N a -(benzo[b]thiophene-2-carbonyl)-L-leucinyl]amino)- 
35 pyrrolidine; 

l-(4-cyano)benzyl-(3S)-[[N a -(^r/-butoxycarbonyl)-L-Ieucinyl]amino]-pyrrolidine; 
l-(4-cyano)benzyl-(3S)-[[N a -(2-naphthy!carbony!)-L-leucinyl]amino]-pyrroIidine; 
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1 -benzyK3S)-| lN a -(benzo[b^ 

l-benzyl^BSJ-ff^^^-dimethoxybenzoyO-LMeucinylJaminol-pyrrolidine; 
l-benzyI-(3SM[N a -(3-(2-dimethyta 
pyrrolidine; 

5 l-(4-nitro)benzyl-(3S)-[[N a -(2-naphthylcarbonyI)-L-Ieucinyl]amino]-pyrrolid 
l-(4-(N,N-dimethylamino)benzyl-(3S)-[fN a -(2-naphthylcarbonyl)-L-leuci 
pyrrolidine; 

l-(4-methoxy)benzyI-(3S)-[[N ot -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(4-pyridyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolid 
10 1-(4-carboxymethyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]- 
pyrrolidine; 

l~(3,4-methyIenedioxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L^eucinyl]amino]- 

pyrrolidine; 

I-(2-naphthyl)methyl-(3S)-[[N a -(2-napht^ 

15 l-(3-indolyl)methyl-(3S)-[[N a -(2-naphthylcarbonyI>L-leucinyl]amino]-pyrrolidine; 

l-(2-quinolinyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrroli^ 
l-(3"quinolinyl)methyl-(3S)-[[N a K2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(l-naphthyl)methyl-(3S)-[[N a -(2-naphthyIcarbonyl)-L-leucinyl]amino]-^ 
l-(4-quinolinyl)methyl-(3S)-[[N a K2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 

20 l-(3-pyrrolyl)methyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(3-pyridyl)methyl-(3SM[N a -(2-naphth^^ 

l-(2-pyridyl)methyl-(3S)-[[N a -(2-naphthyicarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(3-nitro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(4-acetamido)benzyl-(3S)'[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
25 !-(3-cyano)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 

l-(3-fluoro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(3-phenoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(4-chIoro)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]amino]-pyrrolidine; 
l-(4-trifluoromethyl)benzy]-(3S)-[[N a -(2-naphthylcarbonyl)-L-Ieucinyl]amin^ 

30 pyrrolidine; 

l-(3-trifluoromethyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leucinyl]arnino]« 

pyrrolidine; 

l-(4-(3-(N,N-dimethylamino)propoxy)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L- 

leucinyl]amino]-pyrrolidine; 
35 l-(4-(isopropyl)benzyl-(3S)-[[N a -(2-naphthylcarbonyl)-L-leuciny!]ami 

l-(2-benzofuranyl)methyU(3S)-[[N a -(2-naphthylcarbony))-L-Ieucinyl]amino]-pyrrolidine; 
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l-(2-(3-methylbenzo[b]thiophenyl)methy]-(3S)-ffN a -(2-naphthylcarbony!)-L- 
leucinyl]amino]-pyrrolidine; 

K2-furanyl)methyl-(3S)-[[N a ^ 
l-(3-furanyl)methy1-(3S)-[[N a -(2-naph% 
5 l-(2-thiophenyl)methy!-(3S)-[[N a -(2-naphihylcarbonyl)-L-leucinyl]amino 

l-(2-nitro)benzyl-(3S)-([N a -(2-naphthylcarbonyl)-L-leucinyi]amino)-pyrroiidine; 

-(3-thiophenyl)methyl-(3S)-[^ 

l-(3Adimethoxy)benzyl-(3S)-[[N a -(2-n^^ 

or 

10 l-(5-nitro-3-furanyl)methyl-(3SM[^ 
pyrrolidine; 

a pharmaceutical ly acceptable salt thereof. 

.15. A pharmaceutical composition comprising a compound according to 
15 any one of claims 1-14 and a pharmaceutically acceptable carrier. 

16. A method of inhibiting a cysteine protease which comprises 
administering a compound according to claim 1 . 

20 17. A method according to claim 16 wherein the cysteine protease is 

cathepsin K. 

18. A method of inhibiting bone loss which comprises administering a 
compound according to claim I . 

25 

19. A method of treating osteoporosis which comprises administering a 
compound according to claim 1 . 

20. A method of treating gingival or peridontal disease which comprises 
30 administering a compound according to claim 1 . 

21 . A method of treating a disease characterized by excessive cartilage or 
matrix degradation which comprises administering a compound according to claim 1. 

35 22. A method according to claim 21 wherein said disease is osteoarthritis or 

rheumatoid arthritis. 
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10 



15 



20 



25 



23. A compound according lo any one of claims 1 to 14 for use as a 
medicament. 

24. The use of a compound of the formula (I) as defined in claim 1 in the 
manufacture of a medicament for the treatment of diseases in which inhibition of a 
cysteine protease is a factor. 

25. The use of a compound according to claim 24 wherein the cysteine 
protease is cathepsin K. 

26. The use of a compound of the formula (I) as defined in claim 1 in the 
manufacture of a medicament for the inhibition of bone loss. 

27. The use of a compound of the formula (I) as defined in claim 1 in the 
manufacture of a medicament for the treatment of osteoporosis. 

28. The use of a compound of the formula (I) as defined in claim 1 in the 
manufacture of a medicament for the treatment of gingival or peridontal disease. 

29. The use of a compound of the formula (I) as defined in claim 1 in the 
manufacture of a medicament for the treatment of diseases characterized by excessive 
cartilage or matrix degradation. 

30. The use of a compound according to claim 29 wherein the disease 
characterized by excessive cartilage or matrix degradation is osteoarthritis or 
rheumatoid arthritis. 

31. A process for preparing a compound of the formula (I) as defined in 
claim 1, which process comprises: 

reacting a compound of the formula (II): 
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(H) 

or a salt thereof, 

wherein R"\ R 3 , R 4 , R5 and n are as defined in formula (I) of claim I , with any 
reactive functional groups protected, with: 
5 (a) R"C(0)C1, in which R" is as defined in formula (I) of 

claim I; or 

(b) R"C(0)OH, in which R" is as defined in formula (I) of 
claim 1 , in the presence of EDC and HOBT; or 

(c) R"C(0)H, in which R" is as defined in formula (I) of 
10 claim I, followed by reduction; or 

(d) R"OC(0)Cl, in which R" is as defined in formula (I) of 
claim 1 , in the presence of base; or 

(e) R"S02C1, in which R" is as defined in formula (I) of 
claim 1 , in the presence of base; 



15 



20 



and thereafter removing any protecting groups and optionally forming a 
pharmaceutical^ acceptable salt. 

32. A compound according to formula (II): 



R 4 R 3 




NH 2 

/i-f)„ 6 
R (ID 

wherein: 

R3 is H, C2-6alkenyl, C 2 -6alkynyl, Het, Ar or Cj-6alkyl optionally substituted 
by OR', SR\ NR 2, N(R")C(0)OR", C0 2 R', C0 2 NR' 2 , N(C=NH)NH 2 , Het or Ar; 
25 R 4 is H, Ci_ 6 alkyl, C 2 -6aikenyl, Ar-Co-6alkyl, or Het-Cr>6alkyl; 

R' 

R 5 is R , Ar-Co-6alkyI, Het-Co.6alkyl, adamantyl-C(O)-, 

Ar-C(O)-, Het-C(O)- or ; 

R° is R", R"C(0), R"C(S), R"S0 2 , R"OC(0), R"R NC(O), R"R'NC(S),or 
30 R"OC(0)NRCH(R*)C(0); 
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R 7 isC 3 .6cycloalkyi-C 0 .6alkyl, Ar-Co.galkyl f Het-C 0 -6alkyl, Ar-C 0 .6 alkox y^ 
Het-C 0 -6^koxy, or C|-6alkyl optionally substituted by OR\ SR\ NR' 2 , N(R^C(0)OR'', 
C0 2 R\ C0 2 NR o, N(C=NH)NH 2 , Het or Ar; 

R* is H, Ci_6alkyl, C 2 _ 6 alkenyl, C3_6cycloalkyl-C 0 _6-alkyl, Ar-Co-6 al M. 

Het-Co-ea^y 1 ; 

each R* independently is H, C^alkyl, C 2 _6alkenyl t Ar-C0-6alkyL or 
Het-Co-6alkyl; 

each R" independently is C^galkyl, C3_6cycloalkyl-Co-6- alk y ! ' Ar-Co-6alkyl, 
or Het-Co.6 a,k y^ 

R'" is H, C^galkyl, C 3 . 6 cycloalkyl-Co-6 alk y | > Ar-Co^M- or Het-C 0 . 6 alkyl; 
Z is C(O) or CH 2 ; and 
n is 1, 2 or 3; 
or a pharmaceutical^ acceptable salt thereof. 
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